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ABSTRACT 
T h i s t h e s i s examines the r o l e of s m a l l f i r m s i n two key a r e a s 
o f economic a c t i v i t y , employment c r e a t i o n and i n n o v a t i o n 
g e n e r a t i o n , through an e x p l o r a t i o n of e x i s t i n g l i t e r a t u r e and 
an e m p i r i c a l study of s m a l l f i r m s i n t h e e l e c t r o n i c s 
manufacturing i n d u s t r y of South West England. 
The work f o c u s e s i n i t i a l l y on the s c a l e of t h e s m a l l f i r m 
s e c t o r i n terms of employment and on the a b i l i t y of s m a l l 
f i r m s t o g e n e rate new j o b s . T h e o r e t i c a l p e r s p e c t i v e s on the 
f a c t o r s a f f e c t i n g the apparent resurgence of t h e s m a l l f i r m 
s e c t o r i n t h e l a s t two decades a r e a l s o c o n s i d e r e d , and the 
e f f e c t s of r e c e s s i o n on s m a l l f i r m s e c t o r growth a r e s t u d i e d 
i n t he l i g h t of the new data c o l l e c t e d . 
The study proceeds t o a c o n s i d e r a t i o n of t h e r o l e of s m a l l 
f i r m s i n i n n o v a t i o n . L e v e l s of i n n o v a t i v e product development 
i n the s m a l l f i r m s a r e measured and the p l a c e of s m a l l f i r m s 
w i t h i n t h e p r o c e s s of i n n o v a t i o n i s examined. I n p a r t i c u l a r 
the study develops the theme of c r o s s - s i z e s e c t o r i n t e r - f i r m 
l i n k a g e s and examines the p o t e n t i a l l y complementary nature of 
s m a l l f i r m and l a r g e f i r m i n n o v a t i v e a c t i v i t y . 
The work c o n t r i b u t e s f r e s h d a t a t o the body of knowledge on 
s m a l l f i r m s i n the UK. F u r t h e r , i t extends t h e debate on the 
u n d e r l y i n g p r o c e s s e s , adding t o the t h e o r e t i c a l b a s i s from 
which the c o n t i n u i n g development of the s m a l l f i r m s e c t o r i n 
the UK may be examined. F i n a l l y f u t u r e r e s e a r c h d i r e c t i o n s and 
a r e a s f o r government a c t i o n a r e suggested. 
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CHAPTER ONE: INTRODUCTION 
I n 1971 the Bolton Committee, which had been s e t up t o 
examine the s t a t e of the s m a l l f i r m s e c t o r and t h e r o l e of 
s m a l l f i r m s i n the n a t i o n a l economy, s t r o n g l y e x p r e s s e d i t s 
views on the importance of s m a l l f i r m s i n the terms: 
"We b e l i e v e t h a t i n t h e absence of an 
a c t i v e and v i t a l s m a l l f i r m s e c t o r the 
economy would o s s i f y and decay" 
(Bo l t o n , 1971, p . x i x ) . 
The Bolton Committee I n q u i r y was s e t up d u r i n g a d i f f i c u l t 
p e r i o d f o r b u s i n e s s e s i n g e n e r a l and f o r s m a l l f i r m s i n 
p a r t i c u l a r , which had l e d t o p r e s s u r e f o r an i n v e s t i g a t i o n 
of the p o s i t i o n of s m a l l f i r m s . As important as s h o r t term 
c o n s i d e r a t i o n s , however, was the f a c t t h a t t h e r e had never 
been a comprehensive study of the UK s m a l l f i r m s e c t o r , and 
i t was r e a l i s e d t h a t i n d u s t r i a l p o l i c y was being f o r m u l a t e d 
with l i t t l e knowledge of, or r e g a r d f o r , t h i s v e r y broad 
s e c t o r of i n d u s t r i a l a c t i v i t y . The I n q u i r y found t h a t the 
s m a l l f i r m s e c t o r had been i n long term d e c l i n e , i n terms 
of both i t s s i z e and i t s share of economic a c t i v i t y . Bolton 
commented t h a t i t i s d i f f i c u l t to determine t h e optimum 
s i z e of any s e c t o r i n a f r e e e n t e r p r i s e system, but t h a t as 
long as r e a s o n a b l y f r e e market c o n d i t i o n s were m a i n t a i n e d 
the s m a l l f i r m s e c t o r would be v i a b l e t o f u l f i l l i t s 
f u n c t i o n s w i t h r e s p e c t to i t s s o c i a l v a l u e ( p r o v i d i n g 
c h o i c e of employment s t r u c t u r e ) and s p e c i a l i s t and n i c h e 
market pr o d u c t i o n . 
However, Bolton a l s o found t h a t t h e r e a r e two f u n c t i o n s 
which the s m a l l f i r m s e c t o r f u l f i l l s i n the economy, and 
which i t may not always have the i n c e n t i v e or t h e power to 
perform. These are i t s f u n c t i o n s as "the t r a d i t i o n a l 
breeding ground f o r new i n d u s t r i e s - t h a t i s f o r i n n o v a t i o n 
w r i t l a r g e " , and as "the means of e n t r y i n t o new b u s i n e s s 
f o r new e n t r e p r e n e u r i a l t a l e n t and the seedbed from which 
new l a r g e companies w i l l grow t o c h a l l e n g e and s t i m u l a t e 
the e s t a b l i s h e d l e a d e r s of i n d u s t r y " (Bolton, 1971, p343). 
The p r e s e r v a t i o n of dynamism i n the n a t i o n a l economy as a 
r e s u l t of t h e s e f u n c t i o n s was c o n s i d e r e d by B o l t o n t o be 
the most v a l u a b l e c o n t r i b u t i o n of the s m a l l f i r m s e c t o r . 
The B o l t o n Report and t h e r e a l i s a t i o n o f t h e s h r i n k a g e of 
the s m a l l f i r m s e c t o r i n the UK c o i n c i d e d w i t h a l o s s of 
enchantment with the l a r g e f i r m s e c t o r . During t h e 1960s 
mergers and a c q u i s i t i o n s had been expected t o l e a d t o 
s i g n i f i c a n t economic b e n e f i t s , but the r e s u l t s had been 
d i s a p p o i n t i n g , and r e s t r u c t u r i n g and r a t i o n a l i s a t i o n of 
many l a r g e f i r m s had l e d t o l a r g e s c a l e r e d u n d a n c i e s 
(Mason, 1987). F u r t h e r , r e g i o n a l p o l i c y had been a t l e a s t 
p a r t l y dependent on the a b i l i t y t o move elements of l a r g e 
f i r m a c t i v i t i e s to the l e s s prosperous a r e a s of the 
country, and t h i s had been found t o have d i s a d v a n t a g e s . 
W h i l s t the branch p l a n t s of l a r g e f i r m s c o u l d be encouraged 
to move t o the p e r i p h e r a l economic a r e a s they were a l s o 
mobile enough to move out of them aga i n , so t h a t g a i n s were 
i n s e c u r e . As economic p r e s s u r e s t i g h t e n e d i t became more 
d i f f i c u l t t o a t t r a c t the branch p l a n t s t o d e p r e s s e d 
r e g i o n s , and as the d i f f i c u l t i e s i n c r e a s e d t he b e n e f i t s of 
encouraging indigenous r e g i o n a l i n d u s t r i a l growth were 
r e a l i s e d . Thus new f i r m s and s m a l l l o c a l f i r m s have been an 
i n c r e a s i n g focus of i n t e r e s t i n r e l a t i o n to r e g i o n a l 
economic development, 
A f u r t h e r i n c e n t i v e to examine the p o s i t i o n of t h e s m a l l 
f i r m s e c t o r i n the UK has been f u r n i s h e d by i n t e r n a t i o n a l 
comparisons. I t has been noted t h a t o t h e r c o u n t r i e s , and 
ones which have been e n j o y i n g more f a v o u r a b l e economic 
c o n d i t i o n s than the UK, have more s u b s t a n t i a l s m a l l f i r m 
s e c t o r s . For i n s t a n c e , Ganguly reviewed the i n t e r n a t i o n a l 
s i t u a t i o n and suggested t h a t "There a r e r e l a t i v e l y few 
s m a l l f i r m s i n the UK and they made a more modest 
c o n t r i b u t i o n to manufacturing employment than i n other 
major c o u n t r i e s " (Ganguly, 1985 p6) . I n t e r n a t i o n a l 
comparative examples of the p r o p o r t i o n of manufacturing 
employment accounted f o r by s m a l l e s t a b l i s h m e n t s (20-199 
employees) a r e gi v e n by Ganguly a s : 24% i n the UK (1978); 
30% i n West Germany (1979); 54% i n Japan (1978). S i n c e the 
economies of West Germany and Japan a r e o f t e n f a v o u r a b l y 
compared w i t h t h a t of the UK, the i m p l i c a t i o n i s t h a t s m a l l 
f i r m s make an important c o n t r i b u t i o n t o t h e s t a t e of the 
economy. 
L a s t l y , s i n c e the end of the 1970s the i n t e r e s t i n s m a l l 
f i r m s has perhaps been f u e l l e d by the c u r r e n t Government's 
i d e o l o g i c a l b a s i s , which puts c o n s i d e r a b l e emphasis on f r e e 
e n t e r p r i s e . The Prime M i n i s t e r of the 1980s wrote i n 1988: 
" I welcome t h i s opportunity to draw a t t e n t i o n t o 
the enormous p o t e n t i a l t h a t s m a l l f i r m s have a s 
major g e n e r a t o r s of w e a l t h and j o b s , and the 
s i g n i f i c a n t p a r t the e v e r i n c r e a s i n g numbers 
have played i n r e c e n t y e a r s t h i s upsurge 
i n the s p i r i t of e n t e r p r i s e must be encouraged 
and supported" (Thatcher, 1988)-
However, d e s p i t e t h i s c o n f i d e n t a s s e r t i o n on the s t a t e of 
the s m a l l f i r m s e c t o r i n the \JK the f a c t remains t h a t 
evidence on the s c a l e of the s m a l l f i r m s e c t o r and some of 
i t s more fundamental a c t i v i t i e s i s s c a r c e . S i n c e t h e Bolton 
Report i d e n t i f i e d a d e c l i n e i n the s e c t o r t h e r e a p p e a r s t o 
have been a r e v i v a l i n the numbers of s m a l l f i r m s , but as 
Ganguly (1985) comments, " r e s e a r c h i n t o the r o l e of s m a l l 
b u s i n e s s i n the economy i s s t i l l g r e a t l y hampered by l a c k 
of s t a t i s t i c s " (Ganguly, 1985, p x i i ) . The s i z e of the 
s m a l l f i r m s e c t o r and i t s c o n t r i b u t i o n t o t h e economy i n 
terms of employment c r e a t i o n and i n n o v a t i o n g e n e r a t i o n , i s 
the focus of the p r e s e n t r e s e a r c h . More s p e c i f i c a l l y , the 
o b j e c t i v e s of the study a r e : 
1. To undertake a comprehensive l i t e r a t u r e r e v i e w t o 
a s c e r t a i n the e x i s t i n g s t a t e of knowledge w i t h r e s p e c t 
t o the r o l e of the s m a l l f i r m s e c t o r i n economic 
growth through the c r e a t i o n of employment and the 
g e n e r a t i o n of i n n o v a t i o n . 
2. To review the t h e o r e t i c a l b a s i s of u n d e r s t a n d i n g of 
the dynamics of the s m a l l f i r m s e c t o r , f o c u s s i n g on 
s t r u c t u r a l e x p l a n a t i o n s of t h e p r o c e s s of s m a l l f i r m 
s e c t o r growth. 
3. To c o l l a t e a new and unique database of s m a l l f i r m s i n 
the e l e c t r o n i c s manufacturing i n d u s t r y of t h e South 
West (SW) of England. No database of s m a l l f i r m s 
g e n e r a l l y , or of the e l e c t r o n i c s i n d u s t r y 
s p e c i f i c a l l y , c u r r e n t l y e x i s t s f o r t h e SW r e g i o n . The 
d a t a c o l l e c t i o n w i l l be designed t o i d e n t i f y s m a l l 
f i r m s as opposed t o s m a l l e s t a b l i s h m e n t s and comprise 
the range of e s t a b l i s h m e n t s i z e and type i n order t o 
p l a c e the s m a l l f i r m s e c t o r w i t h i n t h e broad 
i n d u s t r i a l c o ntext. 
4. To u t i l i s e the new data t o measure the s c a l e of the 
s m a l l f i r m s e c t o r w i t h i n the SW r e g i o n a l e l e c t r o n i c s 
manufacturing i n d u s t r y ; and t o examine t h e 
r e l a t i o n s h i p between s m a l l f i r m s e c t o r growth and the 
dynamics of the l a r g e f i r m s e c t o r as d e s c r i b e d i n 
R e c e s s i o n Push Theory. 
5. To r e d e f i n e the s c a l e of s m a l l f i r m i n n o v a t i v e 
a c t i v i t y ; and to examine the r e l a t i o n s h i p between 
s m a l l f i r m s and l a r g e f i r m s i n the i n n o v a t i o n p r o c e s s , 
i n the c o n t e x t t h a t t h e i r r o l e s may be complementary, 
i n an i n n o v a t i o n p r o c e s s which c r o s s e s t h e s i z e 
s e c t o r s through i n t e r - f i r m l i n k a g e s . 
CHAPTER TWO: THE SIZE OF THE SMALL FIRM SECTOR AND 
I T S CONTRIBUTION TO EMPLOYMENT 
2.1 I n t r o d u c t i o n 
T h i s chapter examines the evidence on the s i z e of the s m a l l 
f i r m s e c t o r i n the UK and i t s c o n t r i b u t i o n t o employment. 
I n order t o s e t the context f o r the UK s t u d i e s , and t o 
examine one of the s t i m u l a n t s t o i n t e r e s t i n the s m a l l f i r m 
s e c t o r , the review begins w i t h an assessment of s m a l l f i r m 
s e c t o r s i n other i n d u s t r i a l i s e d c o u n t r i e s . Amongst t h e s e 
are f i n d i n g s on s m a l l f i r m j o b g e n e r a t i o n i n the USA, which 
f u e l l e d g r e a t optimism i n the p o t e n t i a l of the s m a l l f i r m 
s e c t o r . The d i s c u s s i o n then proceeds t o a c o n s i d e r a t i o n of 
the changes i n the s i z e of the s m a l l f i r m s e c t o r i n the UK 
s i n c e the s e v e r e d e c l i n e d i s c o v e r e d by the Bolton Report a t 
the s t a r t of t h e 1970s, and t h e r e v i v a l w h ich has 
maintained i n t e r e s t over the l a s t two decades. The body of 
work on the r o l e of s m a l l f i r m s i n new employment 
gen e r a t i o n i n the UK i s then examined. The aim of the 
chapter i s to examine the c u r r e n t s t a t e of knowledge i n the 
f i e l d of s m a l l f i r m employment, i n order t o h i g h l i g h t the 
a r e a s i n need of f u r t h e r work and p r o v i d e a background f o r 
the e m p i r i c a l r e s e a r c h undertaken i n the p r e s e n t study. 
I t should be noted a t t h i s p o i n t t h a t the p r e s e n t study 
f o l l o w s the d e f i n i t i o n of s m a l l f i r m s employed by the 
Bolton Commission (1971) and w i d e l y used s i n c e , of an 
independent e n t e r p r i s e having l e s s t h a n 200 employees. 
W h i l s t the Commission r e c o g n i s e d t h a t t h i s by no means 
encapsulated a l l the c h a r a c t e r i s t i c s of s m a l l f i r m s , i t 
accepted t h a t a s t a t i s t i c a l d e f i n i t i o n was n e c e s s a r y f o r 
p r a c t i c a l purposes (Bolton Report, 1971, p2) . Where 
r e f e r e n c e t o other s t u d i e s r e q u i r e s a d i f f e r e n t d e f i n i t i o n 
t h i s w i l l be noted. 
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2.2 I n t e r n a t i o n a l Comparisons of Small Firm S e c t o r S i z e 
One of the f u l l e s t comparative s t u d i e s of i n t e r n a t i o n a l 
data on s m a l l e n t e r p r i s e s i s t h a t p r e s e n t e d by Ganguly 
(1985), who compiled the data p r e s e n t e d i n T a b l e 2.1, 
below. U n f o r t u n a t e l y t h e r e a r e l i m i t a t i o n s on the 
c o m p a r a b i l i t y of t h e s e f i g u r e s due t o d i f f e r e n c e s i n data 
c o l l e c t i o n i n t e r n a t i o n a l l y . F u r t h e r , t h e f i g u r e s r e l a t e t o 
d i f f e r e n t y e a r s , ranging from 1975 t o 1980. An even g r e a t e r 
problem i s t h a t the f i g u r e s r e l a t e t o e s t a b l i s h m e n t s r a t h e r 
than t o e n t e r p r i s e s per s e ; t h a t i s , they a r e a proxy f o r 
sm a l l f i r m s , which w i l l i n c l u d e branch p l a n t s and 
s u b s i d i a r i e s as w e l l as s m a l l independent f i r m s . 
N e v e r t h e l e s s , the f i g u r e s a r e an unusual and i n t e r e s t i n g 
c o m p i l a t i o n , and a r e t h e r e f o r e f e l t t o m e r i t some 
c o n s i d e r a t i o n . 
There i s a l a r g e d i f f e r e n c e i n the s i z e s t r u c t u r e of 
i n d u s t r y i n the c o u n t r i e s shown. The p r o p o r t i o n of 
e s t a b l i s h m e n t s accounted f o r by the s m a l l e s t a b l i s h m e n t 
s e c t o r v a r i e s by 11%. As the p r o p o r t i o n of s m a l l 
e s t a b l i s h m e n t s grows t h e i r average s i z e i n terms of 
employees becomes s m a l l e r . The v a r i a t i o n i n t h e average 
s i z e of i n d i v i d u a l e s t a b l i s h m e n t s i s g r e a t e r than t h a t of 
the s i z e of the s e c t o r s . A u s t r i a i s a t one end of the 
range, w i t h s m a l l e s t a b l i s h m e n t s a c c o u n t i n g f o r o n l y 88% of 
i t s manufacturing e s t a b l i s h m e n t s , and having an average 
s i z e of almost 100 employees. I n c o n t r a s t Spain h a s a much 
g r e a t e r p r o p o r t i o n of s m a l l e s t a b l i s h m e n t s ( 9 7 % ) , and t h e i r 
average s i z e i s only 14 employees. 
The mean p r o p o r t i o n of s m a l l e s t a b l i s h m e n t s i n the 
c o u n t r i e s examined i s 94.8%, and the c r i t i c i s m of the UK as 
having a p a r t i c u l a r l y l i m i t e d s m a l l f i r m s e c t o r i s not 
borne out by t h i s . W h i l s t t h e p r o p o r t i o n of s m a l l 
e s t a b l i s h m e n t s i n Japan i s s i g n i f i c a n t l y h i g h e r , a t 99%, 
the p r o p o r t i o n i n the USA equates w i t h t h a t i n t h e UK, and 
West Germany had a s l i g h t l y lower f i g u r e . 
The f i g u r e f o r the UK i s from a l a t e r date than those of 
the USA and West Germany, and i f the s m a l l e s t a b l i s h m e n t 
s e c t o r growth r a t e s have been t he same, t h e U.K. would have 
had a r a t h e r s m a l l e r p r o p o r t i o n of s m a l l e s t a b l i s h m e n t s i n 
a p a r t i c u l a r y e a r than t h e other two c o u n t r i e s . Whether t h e 
v a r i a t i o n would then be s i g n i f i c a n t , however, i s open t o 
d i s c u s s i o n . 
Table_2_.__l Small E s t a b l i s h m e n t s i n Manufacturing - An 
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Adapted from Ganguly (1985) T a b l e 2 p8. 
Notes: * = e n t e r p r i s e s 
'Small' i s undefined by Ganguly i n r e l a t i o n t o t h i s 
t a b l e , but ' e s t a b l i s h m e n t s w i t h l e s s than 200 
employees' i s the d e f i n i t i o n g e n e r a l l y used i n h i s 
t e x t . 
A g r e a t e r degree of d i f f e r e n c e between a l l t h e c o u n t r i e s i s 
found i n r e l a t i o n t o the s i z e of s m a l l e s t a b l i s h m e n t s . The 
UK average e s t a b l i s h m e n t s i z e i s l a r g e r than t h a t i n the 
USA, but i s s m a l l e r than t h a t of W.Germany by the same 
degree. Japan i s t h e only one of t h e s e competitor c o u n t r i e s 
t h a t does c l e a r l y have a s i g n i f i c a n t l y g r e a t e r p r o p o r t i o n 
of i t s manufacturing a c t i v i t y o c c u r r i n g i n s m a l l 
e s t a b l i s h m e n t s , and a v e r y low average s m a l l e s t a b l i s h m e n t 
employment s i z e . 
I n t e r n a t i o n a l f i g u r e s such a s t h e s e a r e f r a u g h t w i t h 
problems f o r comparison due to d i f f e r e n c e s i n d e f i n i t i o n s 
and i n data c o l l e c t i o n i n d i f f e r e n t c o u n t r i e s , Ganguly 
(1985) attempts to take t h e s e d i f f e r e n c e s i n t o account, and 
make the f i g u r e s more f u l l y comparable. The r e s u l t s w i t h 
r e s p e c t t o the manufacturing employment i n s m a l l 
e s t a b l i s h m e n t s a r e shown below ( T a b l e 2 . 2 ) . 
The f o l l o w i n g c o n d i t i o n s are used f o r s t a n d a r d i s a t i o n : 
1) The main u n i t i s the e s t a b l i s h m e n t (not the 
e n t e r p r i s e ) , which may not be independently owned and 
operated. 
2) F i g u r e s f o r e s t a b l i s h m e n t s w i t h l e s s than 20 employees 
ar e d i s c o u n t e d . 
3) "Wherever i t i s thought t h a t a c o u n t r y ' s coverage by 
s i z e of f i r m i s s u f f i c i e n t l y complete, e q u i v a l e n t 
f i g u r e s which ta k e the s m a l l e s t f i r m s i n t o a c c o u n t a r e 
to be g i v e n " (Ganguly, 1985, p 9 ) . 
Due t o t h e d i s c o u n t i n g of e s t a b l i s h m e n t s w i t h 19 or l e s s 
employees, the t o t a l manufacturing employment shown here 
f o r the U.K. i n 1978 (6.58m) i s l e s s than t h a t noted 
e a r l i e r (7.11m). Of t h e 6,5 m i l l i o n people employed i n 
manufacturing e s t a b l i s h m e n t s w i t h more than 20 employees i n 
the UK i n 1978 24% were i n e s t a b l i s h m e n t s of between 20 and 
Table 2.2 Small E s t a b l i s h m e n t s ' 
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Notes: — = not a v a i l a b l e . 
The f i g u r e s f o r t o t a l manufacturing employment a r e 
only f o r e s t a b l i s h m e n t s employing 20 or more 
employees. Small e s t a b l i s h m e n t s a r e d e f i n e d a s 
employing 20-199 employees. 
The percentages i n p a r e n t h e s e s a r e f o r 
e s t a b l i s h m e n t s employing between 1 and 199 
employees. 
200 employees, and 39% were i n a l l t h e s m a l l e s t a b l i s h m e n t s 
of l e s s than 200 employees. C o n s i d e r i n g the d i f f e r e n c e i n 
these f i g u r e s , Ganguly argues t h a t i t i s l i k e l y t h a t t h e UK 
has a h i g h e r p r o p o r t i o n of employment i n e s t a b l i s h m e n t s of 
l e s s than 20 employees ( i n c l u d i n g self-employed) than 
c e r t a i n other c o u n t r i e s . 
N e v e r t h e l e s s , Ganguly goes on t o g e n e r a l i s e from t he 
f i g u r e s t h a t "The s m a l l f i r m s s e c t o r i n t h e UK remains 
s m a l l e r than i n other major c o u n t r i e s " (Ganguly, 1985, 
pl8) . F u r t h e r , t h a t "the UK has a more modest s m a l l f i r m s 
manufacturing s e c t o r than other c o u n t r i e s s u r v e y e d " ( p l S ) , 
W h i l s t the pr o p o r t i o n of t o t a l manufacturing employment 
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accounted f o r by s m a l l f i r m s i s c o n s i d e r a b l y lower than 
t h a t i n c o u n t r i e s such as Japan and Spain (68% and 64% 
r e s p e c t i v e l y , compared t o 39% i n the UK) , the c r i t i c i s m 
appears a l i t t l e s e v e r e , g i v e n t h a t f o r a l l s m a l l 
e s t a b l i s h m e n t s t h e f i g u r e s f o r t h e UK and t h e USA v a r y by 
only 1%, F u r t h e r , the r e l a t i v e l y s m a l l p r o p o r t i o n of 
e s t a b l i s h m e n t s i n the 20-199 employee s i z e range i n d i c a t e s 
t h a t w i t h i n t h i s s m a l l e s t a b l i s h m e n t s e c t o r the UK has a 
much g r e a t e r p r o p o r t i o n of e s t a b l i s h m e n t s w i t h l e s s than 20 
employees. Thus i t i s f a r from easy t o show from aggregate 
f i g u r e s t h a t the UK has a c o m p a r a t i v e l y d i m i n u t i v e s m a l l 
e s t a b l i s h m e n t s e c t o r which may be p u t t i n g t h e economy a t a 
disadvantage. 
Not only a r e t h e f i g u r e s on t h e s m a l l e s t a b l i s h m e n t s e c t o r 
i n c o n c l u s i v e i n showing i t s importance t o the h e a l t h of the 
economy, but the i s s u e i s f u r t h e r c o m p l i c a t e d when 
info r m a t i o n on the complementary l a r g e f i r m s e c t o r i s 
c o n s i d e r e d . P r a t t e n (1986) i s unusual i n t h e c u r r e n t 
environment, i n c i t i n g f i g u r e s i n defence of the l a r g e f i r m 
s e c t o r - These confirm t h a t the h y p o t h e s i s t h a t a g r e a t e r 
s m a l l f i r m s e c t o r r e s u l t s i n a h e a l t h i e r economy i s f a r 
from being a simple matter t o prove. On the b a s i s of 
aggregate data i t would be as easy t o argue t h a t i t i s the 
g r e a t s i z e of the l a r g e f i r m s i n t h e USA t h a t c r e a t e s a 
he a l t h y economy, as to say t h a t t h i s i s the r e s u l t of the 
s m a l l f i r m s e c t o r . For example the l a r g e s t company i n the 
USA (Exxon) had t w i c e the s a l e s of the l a r g e s t company i n 
the UK (BP) i n 1984. P r a t t e n c o n t i n u e s t o d e s c r i b e t h e 
p a t t e r n amongst the r e s t of the l a r g e f i r m s : " the 
hundredth l a r g e s t US company had s a l e s n e a r l y t e n times 
those of t h e hundredth UK company... the g i a n t American 
companies a r e g e n e r a l l y much l a r g e r than t h e i r B r i t i s h 
c o u n t e r p a r t s " ( P r a t t e n , 1986, p35). 
I t may be noted t h a t P r a t t e n ' s f i g u r e s a r e f i n a n c i a l r a t h e r 
than employee based. T h i s h i g h l i g h t s an important p o i n t i n 
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any s t u d i e s of the comparative s i z e and importance of f i r m s 
w i t h i n , as w e l l as between, c o u n t r i e s . Most of t h e f i g u r e s 
given t o show the growth of the s m a l l f i r m s e c t o r and i t s 
r o l e i n the economic s i t u a t i o n of the UK a r e employment 
based. P r a t t e n shows t h a t t h i s may be m i s l e a d i n g , and t h a t 
any i n t e r p r e t a t i o n of such f i g u r e s should be undertaken 
with g r e a t c a r e . He does t h i s by p o i n t i n g out t h a t seven 
'g i a n t • companies i n the UK account f o r 20% of the 
c o u n t r y ' s e x p o r t s of manufactures, and 10% of i t s t o t a l 
e x p o r t s , i n c l u d i n g o i l and s e r v i c e s . At the same time they 
account f o r l e s s than 2% of employment. S i m i l a r 
i l l u s t r a t i o n s a r e given f o r Germany. 
Even i f only employment f i g u r e s a r e used i t i s p o s s i b l e t o 
show t h a t i t may be the s i z e of t h e l a r g e f i r m s e c t o r t h a t 
g i v e s o t h er c o u n t r i e s an economic advantage r a t h e r than the 
s i z e of the s m a l l f i r m s e c t o r . P r a t t e n p r e s e n t s a 
comparison of some of the l a r g e f i r m s i n W.Germany 
" B r i t a i n ' s p r i n c i p a l i n d u s t r i a l c o m p e t i t o r " and B r i t a i n . I n 
1984 l e a d i n g f i r m s i n Germany had v a s t l y g r e a t e r s a l e s , 
e x ports, numbers of employees and e x p e n d i t u r e on R&D. The 
f i g u r e s on two major e l e c t r i c a l companies i n West Germany 
and the UK provide a comparison i n T a b l e 2.3. 
Table 2.3: Comparative Data f o r Prime E l e c t r i c a l and 
E l e c t r o n i c E n g i n e e r i n g Companies i n 
W.Germanv and the U.K. 
S a l e s E x p o r t s No. of E x p e n d i t u r e 
£bn £bn Employees on R&D Em 
Siemens 12.1 3.1 320 1,003 
(W. Germany) 
GEC 5.6 1.2 165 620 
(UK) 
Adapted from P r a t t e n (1986) 
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These f i g u r e s i l l u s t r a t e two p o i n t s . F i r s t l y , the view t h a t 
the UK should be very concerned about the comparative s i z e 
of i t s s m a l l f i r m s e c t o r i s not c o m p l e t e l y supported. 
Secondly, however important the s m a l l f i r m s e c t o r i s shown 
to be by f u r t h e r s t u d i e s , t h e l a r g e f i r m s e c t o r cannot be 
d i s m i s s e d , and should not be f o r g o t t e n . A d i s c u s s i o n of the 
complementary nat u r e of the d i f f e r e n t s i z e s of f i r m s i s 
t h e r e f o r e i n c l u d e d i n t h i s t h e s i s . N e v e r t h e l e s s , the 
f i g u r e s do show t h a t the v a s t m a j o r i t y of e s t a b l i s h m e n t s i n 
the UK a r e s m a l l , and t h i s a l o ne i n v i t e s f u r t h e r 
e x p l o r a t i o n of the s t a t u s and s c a l e of t h e s e e s t a b l i s h m e n t s 
and t h e i r r o l e i n the economy. 
2.3 S m a l l F i r m Job G e n e r a t i o n - E v i d e n c e From t h e USA 
W h i l s t employment per s e i s an important measure of the 
s c a l e of the s m a l l f i r m s e c t o r , i t i s the p o t e n t i a l of the 
s m a l l f i r m s to c o n t r i b u t e to the economy i n t h e f u t u r e 
through the g e n e r a t i o n of a d d i t i o n a l employment which has 
a t t r a c t e d the g r e a t e s t a t t e n t i o n . One of t h e most 
a u t h o r i t a t i v e and s t i m u l a t i n g s t u d i e s of s m a l l f i r m j o b 
g e n e r a t i o n was undertaken i n the USA i n 1979 by P r o f e s s o r 
B i r c h of t h e M a s s a c h u s s e t t s I n s t i t u t e of Technology (MIT). 
T h i s used the data from the f i l e s of the commercial agency 
Dun and B r a d s t r e e t . F i g u r e s on y e a r l y employment i n 5.6 
m i l l i o n e s t a b l i s h m e n t s , a c c o u n t i n g f o r an e s t i m a t e d 80% of 
the t o t a l p r i v a t e s e c t o r employment i n t h e USA, were 
a v a i l a b l e and used by B i r c h i n a l o n g i t u d i n a l s t u d y . The 
r e s u l t s were c o n t r o v e r s i a l and have s t i m u l a t e d f u r t h e r work 
i n Europe as w e l l as i n the USA. 
The main c o n c l u s i o n of the study was t h a t between 1969 and 
1976 almost two t h i r d s of the net new j o b s c r e a t e d i n the 
USA were i n s m a l l b u s i n e s s e s (20 or l e s s employees) . On t h e 
other hand, e n t e r p r i s e s of over 500 employees c o n t r i b u t e d 
only 13% of the i n c r e a s e i n j o b s . The l a t t e r may be 
c o n s i d e r e d as s u r p r i s i n g l y low g i v e n the l a r g e r f i r m s h a r e 
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of t o t a l employment, which a t 45% would suggest a g r e a t e r 
a b i l i t y to a f f e c t g r oss job c r e a t i o n through even m a r g i n a l 
p r o p o r t i o n a l i n c r e a s e s i n w o r k f o r c e s . T h i s f a v o u r a b l e 
r e s u l t on s m a l l f i r m j o b g e n e r a t i o n i n the USA r a i s e d 
e x p e c t a t i o n s and i n t e r e s t i n s m a l l f i r m s i n the UK. 
However, B i r c h ' s f i n d i n g s have been d i s p u t e d by a number of 
r e s e a r c h e r s i n the f i e l d , i n c l u d i n g Armington and Odle 
(1981, 1984), H a r r i s (1984) and T e i t z e t a l . (1981). 
Armington and Odle do not agree t h a t s t a r t - u p s o f s i n g l e 
l o c a t i o n f i r m s are r e s p o n s i b l e f o r most j o b c r e a t i o n s , 
although they do support the view t h a t s m a l l e s t f i r m s a r e 
the most dynamic and have t h e h i g h e s t n e t growth r a t e s . 
W h i l s t T e i t z e t a l . found t h a t f i r m s w i t h l e s s t h a n twenty 
employees i n a l l i n d u s t r i e s i n C a l i f o r n i a d i d c r e a t e around 
56% of net new jobs i n the s t a t e between 1975 and 1979, 
t h e i r c o n c l u s i o n s on the importance of s m a l l f i r m s i n 
g e n e r a l and i n s m a l l manufacturing f i r m s i n p a r t i c u l a r , f o r 
job g e n e r a t i o n were more c a u t i o u s . 
F u r t h e r d i s c u s s i o n c o n s i d e r e d the c o n s i s t e n c y and i n t e g r i t y 
of the Dun and B r a d s t r e e t database, and the v a l i d i t y of 
B i r c h ' s f i n d i n g s . For example, Armington and Odle suggested 
t h a t the e s t a b l i s h m e n t d a t a may d i s g u i s e p o s s i b l e 
c o n n e c t i o n s between s m a l l f i r m s and p a r e n t companies. 
Moreover, B i r c h produced h i s d a t a by l i n k i n g data s e t s from 
four d i f f e r e n t y e a r s , and s i g n i f i c a n t problems a r e v e r y 
l i k e l y t o a r i s e i n such huge data c o l l e c t i o n s and 
aggregated time s e r i e s . As Ganguly (1985) w r i t e s , Armington 
and Odle's evidence su g g e s t s t h a t t h e r e s h o u l d be a 
c o n s i d e r a b l e degree of c a u t i o n a p p l i e d i n the a n a l y s i s of 
any such l o n g i t u d i n a l data s e t . However, the s t i m u l a t i o n of 
debate and of f u r t h e r r e s e a r c h a r e perhaps t h e most 
important r e s u l t s of B i r c h ' s c o n t r o v e r s i a l work. 
14 
2.4 The S i z e of the UK Small Firm S e c t o r 
Within the UK the e a r l i e s t major examination of t h e s m a l l 
f i r m s e c t o r , p u b l i s h e d i n the Bolton R e port (1971) 
c o n s i d e r e d the p r o p o r t i o n of employment p r o v i d e d by s m a l l 
f i r m s t o be the most a c c u r a t e and perhaps t h e most 
s i g n i f i c a n t measure of t h e i r r o l e i n the economy. The 
Report found t h a t the p r o p o r t i o n of manufacturing 
employment accounted f o r by s m a l l e s t a b l i s h m e n t s had f a l l e n 
s t e a d i l y s i n c e the 1920s, from 44% i n 1924 t o 31% i n 1963. 
The d e c l i n e i n the p r o p o r t i o n of employment i n s m a l l 
manufacturing e n t e r p r i s e s was e s t i m a t e d t o have been even 
g r e a t e r , f a l l i n g from 38% t o 20% of manufacturing 
employment i n the same p e r i o d . F u r t h e r , the a c t u a l number 
of s m a l l manufacturing e s t a b l i s h m e n t s was found t o have 
f a l l e n by approximately 45% net, from the mid 1920s t o the 
mid 1960s. The Report notes, g r a p h i c a l l y , t h a t i n the f i v e 
y e a r s t o 1963 the p o p u l a t i o n of s m a l l manufacturing f i r m s 
f e l l by one thousand f i r m s a y e a r : 
" . . . t h a t i s t o say, four f i r m s per working day 
have gone out of b u s i n e s s and have not been 
r e p l a c e d by new f i r m s " 
(Bolton Report, 1971, p59). 
S i n c e the date of the Report, 1971, the d e c l i n e i n the 
s m a l l f i r m s e c t o r as approximated by s m a l l e s t a b l i s h m e n t s , 
appears t o have been r e v e r s e d . T h i s r e v i v a l of t h e s m a l l 
f i r m s e c t o r i n the 1970s i s i l l u s t r a t e d by the graph i n 
F i g u r e 2.1, below, which shows the changes i n the number of 
s m a l l manufacturing e s t a b l i s h m e n t s i n the UK o v e r time. I n 
t h i s i n s t a n c e the s m a l l e s t a b l i s h m e n t s a r e d e f i n e d as 
having 10 or l e s s employees, and a t t h i s l e v e l i t would be 
expected t h a t the g r e a t m a j o r i t y of t h e s e e s t a b l i s h m e n t s 
would equate with e n t e r p r i s e s . 
F i g u r e 2.1 
15 
The Changing S c a l e of the Small 
Manufacturing Firm S e c t o r i n the 
19_3 0-1980 
Source: Keeble and Wever (1986) p9. 
Note: Small i s d e f i n e d as 1-10 employees. 
F u r t h e r evidence c o l l a t e d by Mason (1987) a l s o suggests 
t h a t the s m a l l f i r m s e c t o r has r e v i v e d d u r i n g t h e l a s t two 
decades, with the number of s m a l l manufacturing f i r m s and 
t h e i r share of manufacturing e n t e r p r i s e s , employment and 
net output a l l i n c r e a s i n g . T h i s evidence i s summarised i n 
Tab l e 2.4. 
W h i l s t the data contained i n the graph and the t a b l e 
confirm the view t h a t the s m a l l f i r m s e c t o r has enjoyed a 
r e y i v a l i n the l a s t 20 y e a r s , and has been c o n t r i b u t i n g 
i n c r e a s i n g l y to economic a c t i v i t y , the a v a i l a b l e d a t a a r e . 
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c o u l d be due t o a r e l a t i v e d e c l i n e i n t h e l a r g e f i r m 
s e c t o r . Employment i n s m a l l manufacturing f i r m s has 
r e f l e c t e d the c o n t i n u i n g downward t r e n d i n manufacturing 
employment as a whole, which d e t r a c t s r a t h e r from the 
impression gained by the i n c r e a s i n g p r o p o r t i o n of 
employment a t t r i b u t e d t o the s m a l l f i r m s e c t o r . F u r t h e r , 
the e s t a b l i s h m e n t data a r e not complete, and t h e evidence 
from academic s t u d i e s i s v a r i a b l e . C o n s i d e r a b l e f u r t h e r 
work i s t h e r e f o r e r e q u i r e d i f a complete and a c c u r a t e 
p i c t u r e of the s c a l e and v a l u e of the UK s m a l l f i r m s e c t o r 
i s to be obtained. 
Table 2.4: Absolute and R e l a t i v e S c a l e of the Small Firms 
S e c t o r Within UK Manufacturing, 1935-79. 
Date Small 









































Source: Mason (1987) pl28. 
Note: Percentages r e f e r t o s m a l l 
employment as a p r o p o r t i o n 
e n t e r p r i s e s or employment. 
f i r m e n t e r p r i s e s or 
of a l l manufacturing 
The a c c u r a c y of the d a t a , the methods of c o m p i l a t i o n 
and the d e f i n i t i o n of manufacturing have v a r i e d over 
time. 
2.5 Job Generation i n Small Firms i n the UK 
A p i e c e of work undertaken f o r the UK, and comparable t o 
B i r c h ' s study i n t h a t i t u s e s the database of the 
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commercial f i r m Dun and B r a d s t r e e t t o examine t h e s i z e of 
the s m a l l f i r m s e c t o r and i t s j o b g e n e r a t i n g c a p a b i l i t i e s 
a t t h e n a t i o n a l l e v e l , was undertaken by G a l l a g h e r and 
Stewart (1985). I n g e n e r a l terms t h e f i n d i n g s a r e 
sympathetic t o those of B i r c h , although t h e r e a r e l i m i t s t o 
the c o m p a r a b i l i t y due t o the c a l c u l a t i o n of net new j o b s i n 
the USA and g r o s s new jo b s i n the UK*. 
The Dun and B r a d s t r e e t UK f i l e s hold d a t a on up t o 200,000 
e s t a b l i s h m e n t s f o r each y e a r between 1971 and 1981, 
r e p r e s e n t i n g about 75% of p r i v a t e employment a c r o s s a l l 
s e c t o r s of the economy, and a l l f i r m s i z e s . E s t i m a t i n g from 
these f i g u r e s , G a l l a g h e r and Stewart draw up a t a b l e 
showing t h e s h a r e of employment accounted f o r by t h e 
d i f f e r e n t f i r m s i z e s e c t o r s i n 1981. T h i s i s shown i n Ta b l e 
2.5. 
Table 2.5 The E s t i m a t e d D i s t r i b u t i o n of Employment 
According t o E n t e r p r i s e S i z e (all 
i n d u s t r i a l s e c t o r s ^ (1981^ 
E n t e r p r i s e 
S i z e 1-19 20-49 50-99 100-499 500-999 1000+ 
Share of 
T o t a l 
Employment 
(%) 
15 10 10 25 10 30 
Source: G a l l a g h e r and Stewart (1985, p 7 ) . 
G a l l a g h e r and Stewart (1985) a t t r i b u t e t h e non use 
of t h e measure of s m a l l f i r m j o b g e n e r a t i o n a s a 
p r o p o r t i o n of t o t a l net employment change i n the UK 
s t u d i e s t o i t s 'highly v a r i a b l e n a t u r e ' and t h e f a c t 
t h a t i t 'makes l e s s sense where o v e r a l l employment 
i s f a l l i n g ' ( p 4 ) . 
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G a l l a g h e r and Stewart then go on t o look a t t h e 
c o n t r i b u t i o n made to j o b g e n e r a t i o n by f i r m s of d i f f e r e n t 
s i z e s between 1971 and 1981. I n t h a t p e r i o d 36% of new j o b s 
were c r e a t e d by f i r m s w i t h l e s s than 20 employees, from a 
base of only 13% of t h e o r i g i n a l employment. T a b l e 2.6 
p r e s e n t s the r e s t of the f i g u r e s . 
T able 2.6 Job Generation By_ Firm S i z e i n 
1971 -1981 
Firm s i z e % of % of F e r t i l i (employees) Firms employment R a t i o 
i n c r e a t i o n i n 
sample sample 
1971 1971-81 
(a) (b) (b/a) 
1-19 13 36 3.1 20-49 5 7 1.4 50-99 5 8 1.6 100-499 24 27 1.1 500-999 11 11 1.0 1000 + 42 11 0.3 
Source: G a l l a g h e r and Stewart (1985 p l l ) . 
Note: The f e r t i l i t y r a t i o here i s c a l c u l a t e d a s new 
employment d i v i d e d by the p r o p o r t i o n of e n t e r p r i s e s 
i n the base y e a r . 
I n some s t u d i e s i t i s c a l c u l a t e d a s the number of 
new employees i n r e l a t i o n t o e v e r y 1,000 e x i s t i n g 
employees. Care t h e r e f o r e needs t o be t a k e n i n t h e 
a n a l y s i s / c o m p a r i s o n of f e r t i l i t y r a t i o s . 
An aggregation of the f i g u r e s f o r f i r m s w i t h up t o 100 
employees shows t h a t they c r e a t e d 51% of new j o b s i n the 
sample. The f i g u r e s suggest t o G a l l a g h e r and S t e w a r t t h a t 
s m a l l e r f i r m s have more p o t e n t i a l f o r j o b g e n e r a t i o n than 
l a r g e r f i r m s . Small f i r m s have a f e r t i l i t y r a t i o g r e a t e r 
than 1, w h i l s t f o r f i r m s over 1,000 employees i t i s a s m a l l 
f r a c t i o n of 1. W h i l s t G a l l a g h e r and S t e w a r t d i d not f i n d 
t h a t the c o n t r i b u t i o n of s m a l l f i r m s t o g r o s s j o b c r e a t i o n 
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i n t he UK was a s g r e a t a s B i r c h found i t had been t o n e t 
job g e n e r a t i o n i n the USA, i t was n e v e r t h e l e s s h i g h l y 
s i g n i f i c a n t . 
G a l l a g h e r and Stewart conclude, f u r t h e r , t h a t a l l 
s i z e - s e c t o r s make a ' s i g n i f i c a n t c o n t r i b u t i o n ' t o j o b 
g e n e r a t i o n i n the UK. T h i s should not d e t r a c t from the 
v a l u e of the s m a l l f i r m s e c t o r , and i t s study, b u t i t does 
h i g h l i g h t the p o i n t t h a t i n c o n s i d e r a t i o n of one s i z e 
s e c t o r i t i s important not t o d i s m i s s t h e v a l u e of the 
other s i z e s e c t o r s i n the economy. 
2.6 The UK Regional Evidence on Small F i r m Job G e n e r a t i o n 
The work of G a l l a g h e r and Stewart (1985) i s u n u s u a l i n 
t a c k l i n g the s m a l l f i r m s e c t o r a t the n a t i o n a l s c a l e . The 
g r e a t e s t p r o p o r t i o n of r e s e a r c h on s m a l l f i r m employment 
has been undertaken a t the r e g i o n a l l e v e l . A major example 
of such work i s S t o r e y ' s (1985) study of the r o l e of s m a l l 
b u s i n e s s e s i n manufacturing i n Northern England f o r the 
p e r i o d 1965-1978. Storey was i n t e r e s t e d by the f a c t t h a t an 
i n i t i a l look a t the aggregate f i g u r e s f o r t h e c o u n t i e s i n 
the r e g i o n supported a c o n c l u s i o n reached by B i r c h (1979), 
t h a t the r e l a t i v e economic s u c c e s s of a r e g i o n i n terms of 
employment i s not dependent on j o b l o s s (through f i r m 
deaths and c o n t r a c t i o n s ) , but r a t h e r on new j o b formation 
(through new b i r t h s and e x p a n s i o n s ) . The i m p l i c a t i o n f o r 
job g e n e r a t i o n p o l i c y from t h i s would be t h a t t h e emphasis 
should be on new j o b c r e a t i o n r a t h e r than on m i n i m i s i n g j o b 
l o s s e s . 
I n support of B i r c h , S t o r e y found t h a t indeed g r o s s j o b 
l o s s e s i n manufacturing e s t a b l i s h m e n t s were v e r y s i m i l a r i n 
the t h r e e northern c o u n t i e s s t u d i e d , and t h a t even so net 
manufacturing employment changes were c o n s i d e r a b l y 
d i f f e r e n t . I n each of the t h r e e c o u n t i e s the g r o s s j o b 
l o s s e s were around 40%, but i n s p i t e of t h i s t h e net 
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changes i n employment were -16% i n Tyne and Wear, -24% i n 
C l e v e l a n d , and +14% i n Durham. County Durham a c h i e v e d t h i s 
net growth through much l a r g e r i n c r e a s e s i n employment i n 
both new openings and expansions of e s t a b l i s h m e n t s than 
e i t h e r of the other two c o u n t i e s . However, a f t e r 
d i s a g g r e g a t i o n and f u r t h e r examination of t h e data, 
S t o r e y ' s c o n c l u s i o n s d i s a g r e e w i t h t h o s e of B i r c h and 
Stewart and G a l l a g h e r on the c o n t r i b u t i o n of s m a l l f i r m s t o 
g a i n s i n employment. The Northern r e g i o n d a t a do not show 
t h a t s m a l l f i r m s make the major c o n t r i b u t i o n t o j o b 
g e n e r a t i o n . S t o r e y found t h a t the 'independent s i n g l e p l a n t 
f i r m s ' s e c t o r made a net l o s s of over 2,500 j o b s i n the 
p e r i o d . 
U n f o r t u n a t e l y S t o r e y ' s d a t a a r e not d i s a g g r e g a t e d i n t o 
c a t e g o r i e s combining s i z e and s t a t u s , and t h e r e f o r e do not 
r e l a t e d i r e c t l y t o the s m a l l independent f i r m s e c t o r . Not 
a l l s i n g l e p l a n t f i r m s may be d e f i n e d as s m a l l , (and some 
s m a l l f i r m s may be excluded as m u l t i - s i t e ) . N e v e r t h e l e s s , 
t h e r e i s a l a r g e degree of o v e r l a p between s i n g l e p l a n t 
f i r m s and s m a l l f i r m s , and the f i g u r e on j o b l o s s e s 
t h e r e f o r e i n d i c a t e s t h a t s m a l l f i r m s ' c o n t r i b u t i o n t o j o b 
g e n e r a t i o n may not be a net g a i n . S t o r e y , l i m i t e d to 
i n f e r e n c e from t h i s , concludes t h a t "the t r u e s m a l l 
b u s i n e s s s e c t o r performed l e s s w e l l than t h e performance of 
s m a l l e s t a b l i s h m e n t s might have suggested" ( S t o r e y , 
1985, p21) . Care was taken i n the c o l l a t i o n and a n a l y s i s of 
data w i t h i n the p r e s e n t r e s e a r c h t o g e n e r a t e c a t e g o r i e s 
which combined both s i z e and s t a t u s of e s t a b l i s h m e n t s so 
t h a t the s m a l l independent f i r m s e c t o r c o u l d be 
s p e c i f i c a l l y and d i r e c t l y s t u d i e d . 
W h i l s t the Storey study has the d i s a d v a n t a g e of not 
s p e c i f y i n g a s m a l l independent f i r m s e c t o r , i t has an 
advantage over some s t u d i e s of s m a l l f i r m s i n t h a t i t 
i n c l u d e s data on a range of t y p e s of e s t a b l i s h m e n t s . The 
only category of e s t a b l i s h m e n t s by s t a t u s which were found 
21 
to make a net g a i n i n employment were those l a b e l l e d 
• s u b s i d i a r y , n o n - l o c a l l y c o n t r o l l e d ' e s t a b l i s h m e n t s . These 
"provided v i r t u a l l y 60% of a l l new j o b s i n openings" ( p 2 1 ) . 
S t o r e y ' s c o n c l u s i o n t h e r e f o r e , was t h a t the main s o u r c e s of 
new j o b s i n the North of England were found t o be 
' e x t e r n a l l y owned s u b s i d i a r y companies', t h a t i s , the 
" c l a s s i c 'branch p l a n t " " • The c o n t i n u i n g importance of 
branch p l a n t s i s i n d i c a t e d by S t o r e y ' s f i n d i n g t h a t the 
wholly independent new f i r m s a r e c r e a t i n g a minor 
proportion, 40%, of new j o b s . 
That the m a j o r i t y of new j o b s i n the North a r e c r e a t e d by 
e x t e r n a l l y operated e s t a b l i s h m e n t s has i m p l i c a t i o n s f o r the 
independence and s t r e n g t h of the l o c a l economy and r e g i o n a l 
p o l i c i e s . S i n c e the d e c l i n e of i n t e r e s t i n r e g i o n a l p o l i c y 
the study of the e f f e c t of branch p l a n t s on a r e g i o n ' s 
i n d u s t r y has a l s o d e c l i n e d , and a t t e n t i o n p a i d t o r e g i o n a l 
employment g e n e r a t i o n has been focused on the p o t e n t i a l of 
s m a l l indigenous f i r m s . Yet the s t u d i e s of s m a l l f i r m s have 
o f t e n been undertaken i n i s o l a t i o n from t h e wider 
employment i s s u e s , and the complementary r o l e of branch and 
s u b s i d i a r y p l a n t s . F r e q u e n t l y t h e r e i s no p o s s i b i l i t y 
w i t h i n the survey frame f o r a comparative a n a l y s i s of the 
r o l e of the s m a l l independent f i r m s e c t o r and o t h e r s e c t o r s 
i n the g e n e r a t i o n of employment. 
W h i l s t , as S t o r e y notes, c i r c u m s t a n c e s have changed s i n c e 
the end of the 1970s, w i t h r e c e s s i o n b r i n g i n g a d e c l i n e i n 
demand and a f a l l i n f i n a n c i a l i n c e n t i v e s f o r r e l o c a t i o n s , 
and a s h i f t i n emphasis t o s m a l l s c a l e e n t e r p r i s e , t h e 
range of i n d u s t r i a l e s t a b l i s h m e n t s must remain an important 
c o n t e x t f o r t h e r o l e of the s m a l l f i r m . Although r e g i o n a l 
p o l i c y i s not a c e n t r a l focus of the p r e s e n t study, 
t h e r e f o r e , d a t a have been g a t h e r e d on a l l t y p e s of 
e s t a b l i s h m e n t s , dependent as w e l l as independent. 
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2.6.1 New Firm Job Generation 
W h i l s t the s t u d i e s d e s c r i b e d above have c o n s i d e r e d t h e 
s m a l l f i r m s e c t o r as a whole, many j o b g e n e r a t i o n s t u d i e s 
focus s o l e l y on new f i r m s . C o n c e n t r a t i o n on new f i r m s 
l i m i t s the evidence gathered to new j o b s i n new f i r m s and 
exc l u d e s new j o b s generated by expansion. D e s p i t e t h i s 
l i m i t a t i o n , however, the in f o r m a t i o n on new f i r m s i s h i g h l y 
p e r t i n e n t to job g e n e r a t i o n by s m a l l f i r m s a s a whole. A 
f u r t h e r j u s t i f i c a t i o n f o r the c o n c e n t r a t i o n on new f i r m 
formation i s t h a t the resurgence i n the s m a l l f i r m s e c t o r 
has been a t t r i b u t e d l a r g e l y t o the i n c r e a s e i n t h e r a t e of 
new f i r m formation (Gudgin, 1984; Ganguly, 1985). As i n the 
g e n e r a l c a s e of s m a l l f i r m s , t h e r e i s no o b l i g a t o r y 
r e g i s t r a t i o n f o r new f i r m s : 
"There i s no l e g a l requirement i n B r i t a i n t o 
r e g i s t e r an uninco r p o r a t e d b u s i n e s s w i t h a 
turnover of l e s s than £19,500 on any s i n g l e 
database. T h i s means t h a t t h e r e i s no sour c e from 
which complete r e g i s t e r s of b u s i n e s s e s can be 
b u i l t up and which can be used f o r cens u s 
sampling purposes" 
(Ganguly, 1985, p x i i ) . 
Work i n t h i s a r e a i s t h e r e f o r e h e a v i l y dependent on 
c o l l e c t i o n of data i n the f i e l d , a s undertaken i n the 
c u r r e n t r e s e a r c h p r o j e c t . 
The Storey study i n c l u d e d new f i r m s , and found t h a t i n the 
13 year p e r i o d t o 1978 1,145 new f i r m s were formed i n the 
Northern r e g i o n . Of t h e s e , 887 s u r v i v e d t o t h e end of the 
pe r i o d , accounting f o r a 17.7% i n c r e a s e i n a l l 
manufacturing e s t a b l i s h m e n t s i n the r e g i o n . The s u r v i v i n g 
new f i r m s produced approximately 12,000 j o b s , t h e m a j o r i t y 
of which were f o r f u l l - t i m e male employees. As a p r o p o r t i o n 
of a l l manufacturing employment, however, t h e s e amount t o 
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l e s s t han 4%. On t h e other hand the new f i r m s d i d p r o v i d e 
21% of a l l new j o b s i n new openings of e s t a b l i s h m e n t s i n 
the r e g i o n . New f i r m s may t h e r e f o r e be seen as f a r from 
i n s i g n i f i c a n t . 
Gould and Keeble's (1985) f i n d i n g s on the p r o p o r t i o n of 
manufacturing employment provided by w h o l l y new f i r m s i n 
E a s t A n g l i a a r e s i m i l a r t o S t o r e y ' s f o r t h e North. New 
f i r m s formed between 1971 and 1981 accounted f o r 18% of a l l 
the manufacturing e s t a b l i s h m e n t s i n E a s t A n g l i a , and 
provided 4.7% of the employment ( i e 8,478 j o b s ) i n 1981. 
The s i m i l a r i t i e s between the r e s u l t s o c c u r r e d d e s p i t e the 
s t r o n g c o n t r a s t i n the r e g i o n s , w i t h E a s t A n g l i a having a 
f a r more y o u t h f u l i n d u s t r i a l s t r u c t u r e than t h e North, 
being l e s s dependent on t h e o l d heavy d e c l i n i n g i n d u s t r i e s , 
and having the h i g h e s t growth r a t e i n employment 
manufacturing i n the UK i n the e a r l y p a r t of t h e p e r i o d 
( i n c r e a s i n g by 23% from 1965 t o 1974). 
A comparison of the s c a l e of new job g e n e r a t i o n w i t h the 
o r i g i n a l p o p u l a t i o n i s n e c e s s a r y i f t h e f e r t i l i t y or 
p o t e n t i a l of the new and s m a l l f i r m s e c t o r f o r f u t u r e 
employment i s to be shown. S t o r e y ' s new f i r m formation 
r a t e s a r e c a l c u l a t e d f o r i n d u s t r i a l s e c t o r s , as t h e number 
of new f i r m s as a p r o p o r t i o n of a l l the l o c a l l y owned 
independent f i r m s i n the base y e a r (1965) . The t h r e e 
h i g h e s t r a t e s a r e 1.95 ( c l o t h i n g and f o o t w e a r ) , 1.80 
( e l e c t r i c a l e ngineering) , and 1.28 ( i n s t r u m e n t 
e n g i n e e r i n g ) . 
Gould and Keeble e x p r e s s the new f i r m formation r a t e a s the 
number of s u r v i v i n g new f i r m s formed i n an a r e a per 1,000 
manufacturing employees i n the base y e a r . E a s t A n g l i a was 
found t o have a new f i r m s formation r a t e of 3-7 i n the 
p e r i o d 1971 to 1981. Gould and Keeble attempt a 
s t a n d a r d i s a t i o n of r e s u l t s of s t u d i e s of new f i r m formation 
i n o t h e r p a r t s of the UK, as p r e s e n t e d i n T a b l e 2.7. 
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Tab l e 2.7: New Firm Formation Rates - A Review of the 
R e s u l t s of P a s t S t u d i e s 
Area Time Number % of end Standardised 
P e r i o d of y e a r f i r m 
s u r v i v i n g employment f o r m a t i o n 
new f i r m s i n new r a t e 
E a s t 
Midlands(2) 1968-75 1,650 
G r e a t e r 





Merseyside(3) 1966-75 553 3.7 0.36 (1) 
S c o t l a n d ( 4 ) 1968-77 504 2.2 0. 08 
























Norfo l k ( 9 ) 1971-81 208 3-5 0.30 
S u f f o l k ( 9 ) 1971-81 182 3,1 0.28 
Notes: (1) C a l c u l a t e d by Gould and Keeble t o be 
overestimated. 
(2) F o t h e r g i l l and Gudgin, 1979, 1982; Gudgin e t 
a l . , 1979. 
(3) Lloyd, 1980; L l o y d and Dicken, 1979. 
(4) C r o s s , 1980, 1981. 
(5) C l e v e l a n d County C o u n c i l , 1982. 
(6) Durham County C o u n c i l , 1982. 
(7) Tyne and Wear County C o u n c i l , 1982. 
(8) Mason, 1982, 
(9) Gould and Keeble, 1985. 
Source: Keebie and Gould (1985) p 51. 
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Gould and Keeble suggest t h a t once the l i k e l y i n f l a t i o n of 
other f i g u r e s through i n a c c u r a c i e s a r e t a k e n i n t o account. 
E a s t A n g l i a has amongst the h i g h e s t r a t e of new f i r m 
formation i n the UK. T h i s makes the p r o p o r t i o n of 
employment accounted f o r by t h e new f i r m s (4.7%) l e s s than 
encouraging. Gould and Keeble conclude t h a t new f i r m s had 
only a v e r y s m a l l impact on j o b g e n e r a t i o n i n E a s t A n g l i a 
i n the t e n y e a r s t o 1981. Consequently th e y do not see 
s m a l l f i r m s as being l i k e l y t o c o n t r i b u t e g r e a t l y t o 
i n d u s t r i a l r e g e n e r a t i o n i n the UK, a t l e a s t i n t h e s h o r t 
term. 
Another study which concludes t h a t the j o b g e n e r a t i n g 
c a p a c i t y of new s m a l l f i r m s i n t h e UK i s l e s s than 
s i g n i f i c a n t i s t h a t by Mason (1985) which examines t h e job 
g e n e r a t i o n of 37 new manufacturing f i r m s which were founded 
i n the p e r i o d 1975-1981 i n South Hampshire and s t i l l 
s u r v i v i n g i n 1983. I n the two y e a r s a f t e r 1981, 171 new 
j o b s were c r e a t e d , and 12 j o b s were l o s t i n t h e s e f i r m s . 
Employment gain o c c u r r e d i n many of the f i r m s , ( 6 6 % ) , but 
a m a j o r i t y of the new j o b s were i n only two f i r m s . (These 
were both e l e c t r o n i c s companies.) The 159 net g a i n i n j o b s 
was a 40% r i s e i n t h e two y e a r s , b r i n g i n g t h e t o t a l number 
of j o b s i n the 37 f i r m s to 559. However, Mason emphasises 
t h a t of the o r i g i n a l l y e x i s t i n g sample of f i r m s formed 
s i n c e 1975, 12 f i r m s c l o s e d , l o s i n g 177 j o b s . 
The SW study aimed to gather f u r t h e r d a t a on new f i r m 
formation and job g e n e r a t i o n as an important element of the 
s m a l l f i r m s e c t o r . One i l l u m i n a t i n g measure of t h e r e l a t i v e 
importance of s m a l l f i r m s f o r j o b g e n e r a t i o n i n comparison 
w i t h o t h e r s i z e s e c t o r s of i n d u s t r y , and one which i s not 
always examined, (eg. Gould and Keeble, 1985) i s the 
p r o p o r t i o n of a l l new j o b s generated by new f i r m s . The SW 
study aimed t o o b t a i n i n f o r m a t i o n on t h e growth w i t h i n 
e x i s t i n g s m a l l and other f i r m s i n order t o p r e s e n t the 
f u l l e s t context to the p o t e n t i a l of the s m a l l f i r m s e c t o r . 
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Gould and Keeble (1985) note t h a t t h e r e a r e s e v e r a l s t u d i e s 
i n other advanced i n d u s t r i a l i s e d c o u n t r i e s t h a t suggest 
t h a t new f i r m formation r a t e s i n manufacturing i n the UK 
are c o m p a r a t i v e l y low, though t h e s e s t u d i e s a r e dated, 
being pre-1973. Most d i s t u r b i n g i s the more r e c e n t f i n d i n g 
of r a t e s t w i c e those of E a s t A n g l i a i n the R e p u b l i c of 
I r e l a n d , by O ' F a r r e l l and Crouchley (1984). O ' F a r r e l l and 
Crouchley found t h a t w i t h an average s i z e of 12 employees, 
new manufacturing f i r m s accounted f o r 7.5% of t h e n a t i o n a l 
manufacturing j o b s i n I r e l a n d i n 1981. T h i s i s t w i c e the 
p r o p o r t i o n found by Storey (1985), and s i g n i f i c a n t l y h i g h e r 
than t h a t found by Gould and Keeble (1985). There i s only 
one study which obtained more o p t i m i s t i c r a t e s of new f i r m 
job g e n e r a t i o n i n the UK - which was undertaken i n 
L e i c e s t e r s h i r e by Gudgin (1984). I n t h i s county new 
manufacturing f i r m s were found t o c o n t r i b u t e up t o 2 5% of 
t o t a l manufacturing employment between 1947 and 1979. 
2,7 High Technology S e c t o r S t u d i e s 
W h i l s t s t u d i e s such a s those above take a s p a t i a l framework 
fo r the study, o t h e r s t a k e a s e c t o r a l approach. High 
technology s e c t o r s appear t o be the most p o p u l a r a r e a of 
study, j u s t i f i a b l y perhaps, g i v e n t h a t by d e f i n i t i o n t h e s e 
a r e t h e newest i n d u s t r i e s , and t h e r e f o r e most l i k e l y t o 
r e p r e s e n t , and a f f e c t , new i n d u s t r i a l development i n the 
f u t u r e . The s p a t i a l l y based s t u d i e s s u g g e s t a f u r t h e r 
reason f o r f o c u s i n g on the high technology s e c t o r . S t o r e y 
found t h a t e l e c t r o n i c e n g i n e e r i n g and i n s t r u m e n t 
e n g i n e e r i n g had amongst the h i g h e s t r a t e s of new f i r m 
formation, and Gould and Keeble concluded t h a t i n d u s t r i e s 
which a r e 'more c h a r a c t e r i s e d by r e l a t i v e l y i n n o v a t i v e 
t e c h n o l o g i e s or products than average, such a s e l e c t r o n i c s 
and computer a c t i v i t i e s and p l a s t i c s ' (Gould and Keeble, 
1985, p48) may have a g r e a t e r p r o p e n s i t y f o r growth i n new 
f i r m s than other i n d u s t r i e s . 
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A prime example of a s e c t o r a l l y based study of s m a l l and 
new f i r m s was undertaken by Keeble and K e l l y ( 1 9 8 6 ) . They 
c o l l a t e d (from t r a d e d i r e c t o r i e s e t c . ) a d a t a b a s e f o r a l l 
i d e n t i f i a b l e computer hardware and computer s e r v i c e s f i r m s 
i n the UK. Of the 572 i d e n t i f i e d , 320 were new independent 
f i r m s formed between 1975 and 1984 (and s t i l l s u r v i v i n g i n 
1984), which t o g e t h e r had d i r e c t l y generated n e a r l y 9,000 
new j o b s . 
The Census of Employment f i g u r e quoted by Keeble and K e l l y 
f o r a l l employees i n the s e c t o r s surveyed was 110,474, i n 
1981. Keeble and K e l l y conclude t h a t around 8% of computer 
i n d u s t r y employment i n 1981 was p r o v i d e d by t h e new f i r m s . 
W h i l s t no f e r t i l i t y r a t i o f o r the number of new j o b s i n new 
and/or expanding f i r m s i n the s m a l l f i r m s e c t o r i s g i v e n by 
Keeble and K e l l y , t h i s r e s u l t i s more encouraging than the 
f i g u r e s suggested by any of the s t u d i e s f o r manufacturing 
as a whole i n the B r i t i s h I s l e s , a p a r t from t h a t by Gudgin 
(1984) . 
However Keeble and K e l l y a l s o found t h a t s m a l l f i r m g a i n s 
had not c o u n t e r a c t e d l a r g e f i r m l o s s e s i n t h e p e r i o d of 
study. More j o b s were l o s t i n I C L between 1979 and 1984 
than were generated by the new f i r m s between 1975 and 1984. 
N e v e r t h e l e s s , Keeble and K e l l y suggest optimism i s 
a p p r o p r i a t e g i v e n the high growth r a t e of new f i r m s , and 
note i n a d d i t i o n t h a t s m a l l f i r m s f r e q u e n t l y s u b c o n t r a c t a 
p r o p o r t i o n of t h e i r work, and t h e r e f o r e g e n e r a t e many 
i n d i r e c t j o b s . I t should be noted, however, t h a t l a r g e 
f i r m s a l s o provide i n d i r e c t employment through s u b - c o n t r a c t ' 
work, and the a t t r i b u t i o n of i n d i r e c t employment g e n e r a t i o n 
to p a r t i c u l a r s i z e s e c t o r s i s a h i g h l y complex i s s u e , which 
i s not c o n s i d e r e d by Keeble and K e l l y . I n d i r e c t employment . 
g e n e r a t i o n i s c o n s i d e r e d b r i e f l y below ( S e c t i o n 2 . 9 ) . 
A more extreme f i n d i n g i s claimed by S e g a l , Quince and 
P a r t n e r s (1985) f o r high technology f i r m s i n and around 
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Cambridge. They found t h a t new independent f i r m s accounted 
f o r 4,000, or 25% of a l l the j o b s i n t h a t s e c t o r i n the 
a r e a i n 1985. The p a r t i c u l a r s p a t i a l a r e a of t h i s s t u d y may 
have introduced some b i a s , however, and may l i m i t the 
g e n e r a l r e l e v a n c e of the r e s u l t s , a s the Cambridge a r e a has 
r e c e n t l y experienced phenomenally r a p i d h i g h technology 
i n d u s t r i a l growth. Together, t h e r e s u l t s o f t h e s t u d i e s of 
high technology new f i r m formation and employment 
gene r a t i o n , combined w i t h the p o s i t i o n of h i g h technology 
as a fundamental b a s i s f o r f u t u r e economic growth, s t r o n g l y 
suggest t h a t f u r t h e r r e s e a r c h i n t h i s s e c t o r would be 
v a l u a b l e -
2,8 Small Firm Expansion 
The c o n s i d e r a t i o n of s p e c i f i c a l l y new j o b s i n new s m a l l 
f i r m s excludes the g e n e r a t i o n of new j o b s by expansion i n 
e x i s t i n g s m a l l f i r m s . Yet an important dimension i n the 
e x p l o r a t i o n of the j o b g e n e r a t i n g c a p a c i t y of s m a l l f i r m s 
i s t h e i r a b i l i t y t o grow. Work on t h i s a s p e c t i s 
p a r t i c u l a r l y d i f f i c u l t due to the c o n s t r a i n t s on long 
p e r i o d s of r e s e a r c h and the d i f f i c u l t i e s of u s i n g e x i s t i n g 
l o n g i t u d i n a l r e c o r d s . I t i s an i n t e r e s t i n g a r e a , however, 
s i n c e r a p i d s m a l l f i r m growth and j o b g e n e r a t i o n w i l l be 
l e s s v a l u a b l e where i t i s s h o r t - l i v e d or l i m i t e d i n s c a l e . 
I t would seem from the evidence a v a i l a b l e t h a t t h e average 
s i z e of a group of new f i r m s w i l l remain a t l e s s than 20 
employees w i t h i n the f i r s t t e n y e a r s . For example, a t the 
r e g i o n a l l e v e l F o t h e r g i l l and Gudgin (1982) show t h a t i n 
the e i g h t y e a r s 1968-1975 t h e average s i z e of new 
manufacturing f i r m s i n L e i c e s t e r s h i r e grew t o 15 employees. 
I n the t e n y e a r s 1971-1981 the average s i z e of new 
manufacturing f i r m s i n E a s t A n g l i a grew t o 12 employees 
(Gould and Keeble, 1985). S t o r e y found the median s i z e of 
new manufacturing f i r m s (1965-71) i n the North t o be 11 
employees a t t e n y e a r s of age. One e x c e p t i o n t o t h e g e n e r a l 
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c a s e was found i n S c o t l a n d by C r o s s (1981), where the 
average f i r m s i z e was h i g h e r , growing t o 24 employees i n 
the p e r i o d 1968-1977. 
Keeble and K e l l y (1986) however, found t h a t h i g h technology 
new f i r m s grow f a r q u i c k e r ( i n terms of employment and 
turnover) than new f i r m s i n other s e c t o r s . I n t h e p e r i o d 
1974-1984 4% of the new f i r m s i n the computer i n d u s t r y grew 
t o more than 100 employees and 12% t o more t h a n 50. the 
average s i z e a t t a i n e d was 27.9 employees. D e s p i t e the 
acknowledged d i f f i c u l t i e s i n comparison w i t h o t h e r s t u d i e s 
due t o l a c k of s t a n d a r d i s a t i o n , Keeble and K e l l y suggest 
t h a t t h i s i s another a s p e c t of s m a l l f i r m employment i n 
which the high technology s e c t o r d i f f e r s from t h e g e n e r a l 
c a s e . 
2.9 I n d i r e c t Employment Generation 
F u r t h e r t o the q u a n t i t y of d i r e c t j o b g e n e r a t i o n i n s m a l l 
f i r m s i s the i n d i r e c t j o b g e n e r a t i o n . T h i s may o c c u r both 
w i t h i n and o u t s i d e the s m a l l f i r m s e c t o r . I t has been 
argued t h a t s m a l l f i r m a c t i v i t y g e n e r a t e s many job s 
i n d i r e c t l y . Keeble and K e l l y (1986), f o r example, c l a i m 
t h a t they have evidence t h a t new f i r m s may c r e a t e i n d i r e c t 
employment i n the r a t i o of 20:1 t o d i r e c t employment 
through s u b - c o n t r a c t e d work. However, t h i s i s not a w i d e l y 
examined s u b j e c t due t o the d i f f i c u l t y of a t t r i b u t i n g 
i n d i r e c t l y generated employment to a p a r t i c u l a r s o u r c e . 
Conversely, j o b s appearing i n the s m a l l f i r m s e c t o r may be 
a t t r i b u t a b l e t o i n c r e a s e d a c t i v i t y i n t h e l a r g e f i r m 
s e c t o r . For example new s m a l l f i r m s may be s e t up by 
e n t r e p r e n e u r s who have p r e v i o u s l y worked i n t h e l a r g e f i r m 
s e c t o r . T h i s p r o c e s s i s w i d e l y r e c o g n i s e d , and g e n e r a l l y 
l a b e l l e d as ' s p i n - o f f . Small f i r m p r o d u c t i o n i n a gap or 
a n i c h e l e f t by a l a r g e f i r m has been c i t e d a s another 
example of s m a l l f i r m j o b s being c r e a t e d i n d i r e c t l y by 
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l a r g e f i r m a c t i v i t y (Shutt and W h i t t i n g t o n , 1984). As noted 
above, a t t r i b u t i o n of i n d i r e c t j o b g e n e r a t i o n i s v e r y 
d i f f i c u l t , and q u a n t i f i c a t i o n i s p r a c t i c a l l y u n a t t a i n a b l e . 
However, the i n d i r e c t g e n e r a t i o n of employment i n t h e s m a l l 
f i r m s e c t o r as a consequence of l a r g e f i r m s e c t o r a c t i v i t y 
has been addressed i n the t h e o r e t i c a l l i t e r a t u r e on s m a l l 
f i r m s e c t o r growth, and i s examined w i t h i n t h e broad 
d i s c u s s i o n of t h e o r e t i c a l work i n Chapter Three. 
2.10 C o n c l u s i o n 
T h i s chapter has reviewed the e m p i r i c a l l y based l i t e r a t u r e 
on employment and job g e n e r a t i o n i n t h e s m a l l f i r m s e c t o r . 
S i n c e data a v a i l a b i l i t y i s h i g h l y c o n s t r a i n e d , much of t h e 
r e s e a r c h e f f o r t has c l e a r l y been spent on d a t a c o l l e c t i o n . 
Consequently most of the s t u d i e s f o c u s on a s u b s e t of s m a l l 
f i r m s as a whole, g e n e r a l l y on the manufacturing i n d u s t r y 
s e c t o r , p a r t i c u l a r l y on new technology based manufacturing, 
and most of the s t u d i e s a l s o have a r e g i o n a l boundary. A 
s i g n i f i c a n t l e v e l of d i s c r e p a n c y t h e r e f o r e e x i s t s between 
the f i g u r e s obtained, and a s a r e s u l t t h e body of work i s 
i n c o n c l u s i v e . 
Yet o v e r a l l i t seems t h a t w h i l s t new j o b c r e a t i o n i n s m a l l 
f i r m s may not be as high i n a b s o l u t e terms as may have been 
hoped, the f i g u r e s a r e more i m p r e s s i v e when t h e s m a l l 
o r i g i n a l employment base from which new employment i s 
generated i s c o n s i d e r e d . There i s some e v i d e n c e t h a t s m a l l 
f i r m s have the p o t e n t i a l to make a s i g n i f i c a n t c o n t r i b u t i o n 
to employment c r e a t i o n , and some s t u d i e s have even 
suggested a g r e a t e r p r o p e n s i t y f o r j o b g e n e r a t i o n i n s m a l l 
f i r m s than i n l a r g e . 
For t h e s e r e a s o n s i t i s important t h a t a d d i t i o n a l 
i n f o r m a t i o n on s m a l l f i r m s be gained. F u r t h e r , t h e r e v i e w 
i l l u s t r a t e s t h a t i f a f u l l u n d erstanding of t h e r o l e of 
s m a l l f i r m s i n employment i s t o be gained, then t h e s m a l l 
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f i r m s need t o be s t u d i e d i n t h e wider c o n t e x t of a c t i v i t y 
i n other e s t a b l i s h m e n t s . The s m a l l f i r m cannot be 
understood i n i s o l a t i o n , employment i n s m a l l f i r m s needs t o 
be shown i n comparison w i t h employment i n o t h e r 
e s t a b l i s h m e n t s i f i t s s c a l e i s t o be a p p r e c i a t e d . F u r t h e r , 
t h e r e i s a complexity of r e l a t i o n s h i p s between t h e growth 
and a c t i v i t y of the s m a l l f i r m s e c t o r and o t h e r 
e s t a b l i s h m e n t s . I f the s m a l l f i r m s e c t o r i s t o be 
understood then more data a r e needed not o n l y on t h e s m a l l 
f i r m s e c t o r i t s e l f , but a l s o on i t s complementary s e c t o r s . 
T h i s study t h e r e f o r e aims t o c o n t r i b u t e much needed new 
data t o t h e f i e l d , from a s e c t o r a l study of new h i g h 
technology based i n d u s t r y , a c r o s s a l l e s t a b l i s h m e n t t y p e s , 
i n a r e g i o n which has not p r e v i o u s l y been a f o c u s of 
a t t e n t i o n . These new employment data a r e p r e s e n t e d i n 
Chapter S i x . 
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CHAPTER THREE: A REVIEW OF THEORETICAL PERSPECTIVES ON 
THE REASONS FOR THE GROWTH OF THE SMALL 
FIRM SECTOR 
3.1 I n t r o d u c t i o n 
Chapter Two reviewed the l i t e r a t u r e measuring the s i z e and 
comparative importance of the s m a l l f i r m s e c t o r . Having 
e s t a b l i s h e d t h a t the s m a l l f i r m s e c t o r has been through a 
resurgence i n the l a s t two decades, and t h a t s m a l l f i r m s 
have a c o n t r i b u t i o n t o make t o economic w e l l - b e i n g , 
a t t e n t i o n may be turned t o the r e a s o n s f o r t h a t r e s u r g e n c e . 
An understanding of the p r o c e s s e s a t work i s n e c e s s a r y i f 
the f u t u r e p o t e n t i a l of the s m a l l f i r m s e c t o r i s t o be 
gauged, and p o l i c i e s t o encourage c o n t i n u e d growth 
formulated. T h i s chapter t h e r e f o r e r e v i e w s the l i t e r a t u r e 
which i s concerned with e x p l a i n i n g the r e c e n t growth of the 
s m a l l f i r m s e c t o r . I n doing so the aim i s t o p r e s e n t a 
p i c t u r e of the c u r r e n t s t a t e of u n d e r s t a n d i n g of the 
p r o c e s s e s i n v o l v e d , and to h i g h l i g h t the a r e a s where more 
work needs to be done. 
The e x p l a n a t o r y work on the resurgence of s m a l l f i r m s s i n c e 
the 1960s may be d i v i d e d i n t o t h r e e c a t e g o r i e s . F i r s t l y 
t h e r e i s a c o n s i d e r a b l e body of work on the s u b j e c t of 
e n t r e p r e n e u r s h i p . That i s , t h e e x i s t e n c e of i n d i v i d u a l s who 
a r e founders of f i r m s . The e n t r e p r e n e u r may be used as a 
proxy measure f o r s m a l l f i r m s , so t h a t e x p l a n a t i o n s of why 
i n d i v i d u a l s e n t e r t h i s f i e l d of a c t i v i t y a l s o h e l p t o 
e x p l a i n the growth i n the numbers of new f i r m s forming. The 
second f i e l d of work r e v o l v e s around the r e g i o n a l 
v a r i a t i o n s i n new f i r m formation r a t e s . T h i s i s a t o p i c of 
c o n s i d e r a b l e s i z e , i n c l u d i n g f a c t o r s r a n g i n g from e x i s t i n g 
s t r u c t u r e s of economic a c t i v i t y , such as i n d u s t r i a l 
s e c t o r s , and s i z e of p l a n t , t o environmental q u a l i t y and 
c u l t u r a l a t t i t u d e s . The t h i r d body of work . on the 
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resurgence of the s m a l l f i r m s e c t o r d e a l s w i t h i t a t the 
broader l e v e l of changes i n the s t a t e of the n a t i o n a l 
economy, such as changes i n unemployment and income l e v e l s 
and t e c h n o l o g i c a l developments. 
There i s c o n s i d e r a b l e o v e r l a p between a l l the e x p l a n a t o r y 
approaches noted above. W h i l s t the f i r s t c o n c e n t r a t e s on 
the supply of e n t r e p r e n e u r s , the second e n c a p s u l a t e s 
e n t r e p r e n e u r s h i p as a f a c t o r i n r e g i o n a l v a r i a t i o n s i n new 
f i r m formation and s m a l l f i r m s e c t o r growth. The p r o p e n s i t y 
towards e n t r e p r e n e u r s h i p i s a l s o an element c o n t a i n e d i n 
the wider t h e o r i e s based on the n a t i o n a l c a s e . The f i r s t 
two approaches, which d e a l w i t h t h e more p a r t i c u l a r , have 
generated g r e a t e r amounts of l i t e r a t u r e than t h e t h i r d 
approach. A reason f o r the r e l a t i v e l a c k of development of 
t h e s e t h e o r i e s i s l i k e l y to be the p a u c i t y of n a t i o n a l 
l e v e l d a t a . However, i t i s p o s s i b l e t o u t i l i s e r e g i o n a l l y 
based data f o r t h e i r examination. I t i s p a r t l y i n response 
to t h i s r e l a t i v e s p a r s i t y t h a t the author f o l l o w s Keeble 
and Wever (1986) i n choosing the wider t h e o r e t i c a l 
s t a n d p o i n t s as the focus f o r the p r e s e n t study. 
F u r t h e r , i t i s c o n s i d e r e d important t h a t the n a t i o n a l s c a l e 
p r o c e s s e s should not be e a s i l y d i s m i s s e d s i n c e t h e y must 
provide fundamental l i m i t s to r e g i o n a l developments, and 
should be a b a s i s f o r p o l i c i e s a t a l l l e v e l s . As K e e b l e and 
Wever s t a t e , " t h r e e f a r more b a s i c , s t r u c t u r a l t h e o r i e s on 
new f i r m resurgence a r e ' r e c e s s i o n push' t h e o r y , 
'income growth' theory, and ' t e c h n o l o g i c a l change" t h e o r y " 
(Keeble and Wever, 1986, p l O ) . Keeble and Wever a l s o 
d i s c u s s a m a r x i s t viewpoint, which has much i n common w i t h 
r e c e s s i o n push theory, and the e f f e c t s of government s m a l l 
f i r m p o l i c y , both of which a r e i n c l u d e d i n t h i s s y n o p s i s . 
A f t e r each of the t h e o r i e s i s p r e s e n t e d the c u r r e n t s t a t e 
of knowledge i n r e l a t i o n t o the h y p o t h e s i s e d p r o c e s s e s i s 
examined. Thus the need f o r f u r t h e r r e s e a r c h , and the 
p o t e n t i a l c o n t r i b u t i o n of r e g i o n a l l y based s t u d i e s such as 
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t h i s to t h e o r e t i c a l development and understanding of s m a l l 
f i r m s e c t o r expansion a r e i d e n t i f i e d . 
3,2 R e c e s s i o n Push Theory 
R e c e s s i o n push theory stems from the g e n e r a l o b s e r v a t i o n 
t h a t s m a l l f i r m formation r a t e s have tended t o r i s e i n 
times of r e c e s s i o n . I t suggests t h a t t h i s r e l a t i o n s h i p i s 
c a u s a l . A r e c e s s i o n c o u l d i n c r e a s e new f i r m f o r m a t i o n i n 
two ways. F i r s t l y , during p e r i o d s of high unemployment, the 
t h r e a t of redundancy, and the r e l a t i v e l a c k of promotion 
p r o s p e c t s when i n employment, may be c a t a l y s t s pushing the 
more r e l u c t a n t p o t e n t i a l e n t r e p r e n e u r s i n t o a c t i o n . There 
i s some d i s c u s s i o n as to which of t h e s e two employment 
f a c t o r s may be the most important. 
A second r e s u l t of the r e c e s s i o n which may i n c r e a s e new 
f i r m formation r a t e s i s the r a t i o n a l i s i n g a c t i v i t y of l a r g e 
f i r m s . As they c o n t r a c t or r a t i o n a l i s e they may r e t r e a t 
from p e r i p h e r a l markets, l e a v i n g market n i c h e s to be f i l l e d 
by new, s m a l l , f i r m s . T h i s assumes t h a t f l e x i b i l i t y and 
s p e c i a l i s a t i o n would enable s m a l l f i r m s t o o p e r a t e more 
s u c c e s s f u l l y i n the market than l a r g e f i r m s , and t h a t t h e s e 
c h a r a c t e r i s t i c s are s p e c i f i c to s m a l l f i r m s . The l a t t e r has 
long been an accepted i d e a , w i t h t h e mass p r o d u c t i o n of 
goods being the f u n c t i o n of l a r g e f i r m s . The i d e a of 
f l e x i b i l i t y i n s m a l l f i r m s appears t o be based l a r g e l y on 
g e n e r a l i m p r e s s i o n s or a n e c d o t a l e v i d e n c e . 
The h y p o t h e s i s t h a t high unemployment r a t e s a r e c a t a l y t i c 
i n producing new s m a l l f i r m s through i n c r e a s i n g t h e s upply 
of e n t r e p r e n e u r s i s supported by f i g u r e s t h a t i n d i c a t e t h a t 
on a n a t i o n a l aggregate s c a l e t h e r e was a s u b s t a n t i a l l y 
g r e a t e r i n c r e a s e i n self-employment, i n the most s e v e r e 
p e r i o d of the l a s t economic r e c e s s i o n , 22% i n 1979-83, than 
i n the preceeding p e r i o d (Clement, 1984). 
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That t h e r e may be a p o s i t i v e r e l a t i o n s h i p between 
unemployment r a t e s and new f i r m formation i s an h y p o t h e s i s 
supported by the work of F o t h e r g i l l and Gudgin (1982). 
F o t h e r g i l l and Gudgin compared unemployment w i t h new f i r m 
formation r a t e s on a r e g i o n a l l e v e l , i n the E a s t Midlands, 
between 1945 and 1975, and found a c l o s e temporal 
r e l a t i o n s h i p between the two v a r i a b l e s . 
S t o r e y ' s (1985) survey of s m a l l manufacturing f i r m s i n the 
North of England a l s o s u p ports r e c e s s i o n push t h e o r y . 
Sto r e y found t h a t "more than one t h i r d of a l l new f i r m s 
founded between 1965 and 1978 were e s t a b l i s h e d i n t h e four 
y e a r s 1974-7 i n c l u s i v e " ( S t o r e y , 1985, p28). T h i s l e d 
S t o r e y t o the c o n c l u s i o n t h a t "openings of w h o l l y new f i r m s 
a r e i n v e r s e l y r e l a t e d t o the l e v e l of economic a c t i v i t y , 
whereas 'other' openings a r e p o s i t i v e l y r e l a t e d " ( p 2 9 ) . 
T h i s i n c i d e n t a l l y h i g h l i g h t s another a s p e c t of the 
r e l a t i o n s h i p between s m a l l f i r m and l a r g e f i r m a c t i v i t y -
the comparative importance of l a r g e f i r m branch p l a n t 
a c t i v i t y i n r e l a t i o n to s m a l l f i r m s . W h i l s t the n a t i o n a l 
economy was h e a l t h y and r e g i o n a l i n c e n t i v e s were 
a t t r a c t i v e , the l o c a t i o n of branch p l a n t s i n t h e North was 
an a t t r a c t i v e option, and new f i r m s were r e l a t i v e l y , as 
w e l l a s a b s o l u t e l y , l e s s important. As t h e economy d e c l i n e d 
from the e a r l y 1970s fewer f i r m s were expanding and t a k i n g 
up r e g i o n a l r e l o c a t i o n schemes, and the new f i r m s i n c r e a s e d 
i n both r e l a t i v e and a b s o l u t e terms. S t o r e y ' s study 
t h e r e f o r e emphasises the importance of l a r g e f i r m s and 
t h e i r components, such as branch p l a n t s , i n r e l a t i o n t o 
s m a l l f i r m s , and the f a c t t h a t t h i s may v a r y a c c o r d i n g t o 
the s t r u c t u r e of l a r g e f i r m a c t i v i t y i n a r e g i o n . 
A t k i n , S i n k s and V a l e ' s (1983) study i s an i n d u c t i v e study 
s u p p o r t i n g r e c e s s i o n push theory w i t h q u a l i t a t i v e l y based 
d a t a . I n a survey of i n d i v i d u a l b u s i n e s s founders the 
a u thors found t h a t over 50% of e n t r e p r e n e u r s c r e a t i n g new 
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manufacturing f i r m s i n Nottingham s i n c e 1978 f e l t t h e y were 
'pushed' to do so by ' r e c e s s i o n - i n d u c e d p r e s s u r e s " . 
However, counter-evidence on the theory of r e c e s s i o n pushed 
e n t r e p r e n e u r s h i p was produced i n 1986 by S i n k s and J e n n i n g s 
(1986). T h i s a n a l y s i s of r a t e s of new company r e g i s t r a t i o n s 
and unemployment based on aggregate data showed t h a t the 
s t e e p i n c r e a s e i n unemployment i n 1971-1981 corresponded t o 
a s i g n i f i c a n t d ecrease, not an i n c r e a s e , i n new f i r m 
formation. F u r t h e r c o u n t e r - e v i d e n c e on the v a l i d i t y of 
r e c e s s i o n push theory based on q u a l i t a t i v e d a t a a l s o 
emerged i n a study by Gould and Keeble (1985). I n a survey 
of i n d i v i d u a l e n t r e p r e n e u r s i n E a s t A n g l i a , where new f i r m 
formation r a t e s a r e high, ' r e c e s s i o n - p u s h ' f a c t o r s were not 
g e n e r a l l y c i t e d as being of g r e a t importance, i n d i r e c t 
c o n t r a s t to the f i n d i n g s of A t k i n , Binks and V a l e . F u r t h e r 
Gould and Keeble d i d not f i n d a p o s i t i v e r e l a t i o n s h i p 
between r e c e s s i o n and a s t i m u l a t i o n of new f i r m f o r m a t i o n 
i n E a s t A n g l i a i n the p e r i o d a f t e r 1973, although t h e r e was 
some c o i n c i d e n c e between r i s i n g n a t i o n a l unemployment r a t e s 
and i n c r e a s i n g r e g i o n a l new f i r m formation p r i o r t o t h a t . 
Not only was t h e r e no i n c r e a s e i n new f i r m f o r m a t i o n i n the 
l a s t p e r i o d of deep r e c e s s i o n r e p o r t e d i n Gould and 
K e e b l e ' s f i n d i n g s , but from 1979 t o 1981, t h e r e was 
a p p a r e n t l y an a c t u a l d e c r e a s e i n formation r a t e s i n E a s t 
A n g l i a , These a r e r e p r e s e n t e d a s : 0.44 s u r v i v i n g new f i r m s 
per 1,000 manufacturing employees i n 1978 and o n l y 0.28 i n 
1981. Gould and Keeble themselves p o i n t out t h a t t h e s e 
f i g u r e s a r e c o n t r a d i c t o r y t o n a t i o n a l f i g u r e s , i n which 
manufacturing f i r m formation r a t e s appeared t o r i s e 
throughout the p e r i o d . The d i s c r e p a n c y between the n a t i o n a l 
and r e g i o n a l f i g u r e s i s most l i k e l y to be accounted f o r by 
one of two f a c t o r s . F i r s t t h e r e i s t h e p o s s i b i l i t y of 
problems with the database, and secondly the d i s c r e p a n c y 
may occur because the r e g i o n s t u d i e d i s a predominantly 
r u r a l r e g i o n , which i s not r e p r e s e n t a t i v e of the UK as a 
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whole. The l a c k of t r a d i t i o n a l i n d u s t r i e s and t h e l e s s 
extreme unemployment problem l o c a l l y may m i n i m i s e t h e 
e f f e c t s of the r e c e s s i o n i n terms of new f i r m f o r m a t i o n . 
N e v e r t h e l e s s , the c o n t r a d i c t o r y evidence s u g g e s t s the need 
f o r some c a u t i o n i n the i n t e r p r e t a t i o n of the n a t i o n a l 
f i g u r e s f o r manufacturing f i r m formation. A p o s s i b l e source 
of i n f l a t i o n of t h e s e may, f o r i n s t a n c e , be t h e i n c l u s i o n 
of new s u b s i d i a r y companies r a t h e r than p u r e l y wholly 
independent f i r m s . Gould and Keeble conclude t h a t some 
s c e p t i c i s m should be e x e r c i s e d , p a r t i c u l a r l y i n r e g a r d t o 
the r e c e s s i o n - s t i m u l a t e d formation of new and v i a b l e s m a l l 
f i r m s . 
Research undertaken a t a s e c t o r a l l e v e l has a l s o shown t h a t 
i n c e r t a i n s e c t o r s a t l e a s t the r a t e of new f i r m f o r m a t i o n 
i s l i n k e d d i r e c t l y r a t h e r than i n v e r s e l y t o r e c e s s i o n i n 
t h a t i t i s dampened r a t h e r than s t i m u l a t e d i n p e r i o d s of 
slowing economic growth. For i n s t a n c e , Keeble and K e l l y 
(1986) found t h a t i n the computer i n d u s t r y between the 
y e a r s 1965 and 1983, d e c l i n i n g f i r m f o r m a t i o n r a t e s 
c o i n c i d e d with times of g e n e r a l economic r e c e s s i o n . 
However, the r e l a t i o n s h i p between the r a t e s of new f i r m 
formation and the g e n e r a l s t a t e of the economy s h o u l d not 
be o v e r - s i m p l i f i e d and the f i g u r e s showed an u n d e r l y i n g 
t r e n d i n an upward d i r e c t i o n i n t h e longer term. 
The e x i s t e n c e of a t r e n d d i r e c t l y r e l a t e d t o the s t a t e of 
the economy, u n d e r l y i n g s h o r t term f l u c t u a t i o n s c a u s e d by 
c y c l i c a l markets, i s a l s o noted by Feldman ( 1 9 8 6 ) . Feldman 
goes on t o g i v e a more d e t a i l e d d e s c r i p t i o n of changes i n 
employment i n r e l a t i o n t o f i r m s i z e d u r i n g a r e c e s s i o n a r y 
p e r i o d , and t a k e s the d e s c r i p t i o n of the r e l a t i o n s h i p 
between l a r g e f i r m and s m a l l f i r m growth d u r i n g 
r e c e s s i o n a r y p e r i o d s one s t e p f u r t h e r - t o a c y c l i c a l 
r a t h e r than simply a l t e r n a t i n g p a t t e r n . Feldman s u g g e s t s 
t h a t a t the s t a r t of a r e c e s s i o n l a r g e f i r m s c u t back on 
s u b - c o n t r a c t i n g and consequently employment i n s m a l l f i r m s 
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(the s u b - c o n t r a c t e e s ) f a l l s . T h i s e n a b l e s l a r g e f i r m s t o 
s t a b i l i s e t h e i r employment. I f the r e c e s s i o n c o n t i n u e s t o 
deepen the l a r g e f i r m s have t o c u t back on a c t i v i t i e s , and 
employment i n them then d e c l i n e s . Those made redundant w i l l 
begin t h e i r own b u s i n e s s e s , r e s u l t i n g i n i n c r e a s e d 
employment i n s m a l l f i r m s . As the economy begins t o r e c o v e r 
the employment i n l a r g e f i r m s begins t o s t a b i l i s e or even 
grow again, w h i l s t those who have f a i l e d i n s m a l l 
b u s i n e s s e s may r e t u r n t o the l a r g e f i r m employment. Thus 
s m a l l f i r m employment d e c l i n e s d u r i n g t he r e c o v e r y , and 
l a r g e f i r m s s t a b i l i s e or i n c r e a s e employment. However, t h i s 
s c e n a r i o makes a t l e a s t two assumptions which a r e 
q u e s t i o n a b l e . The f i r s t i s t h a t l a r g e f i r m s c u t down on 
s u b - c o n t r a c t i n g when under p r e s s u r e , i n order t o m a i n t a i n 
j o b s . I t may a l t e r n a t i v e l y be argued t h a t i n d i f f i c u l t 
economic c i r c u m s t a n c e s l a r g e f i r m s a r e more l i k e l y t o s h i p 
out p e r i p h e r a l or r i s k y a c t i v i t i e s t o s u b - c o n t r a c t o r s . 
Secondly, the a n a l y s i s assumes t h a t redundancy and 
unemployment a r e s t i m u l a n t s t o e n t r e p r e n e u r s h i p and the 
s t a r t i n g up of new s m a l l f i r m s . As shown above, e x i s t i n g 
evidence on t h i s i s c o n t r a d i c t o r y . 
3.3 Income Growth Theory 
There i s a p p a r e n t l y r e l a t i v e l y l i t t l e l i t e r a t u r e on t h i s 
theory, which f o r m a l i s e s the idea t h a t the r i s e i n r e a l 
incomes, combined with i n c r e a s i n g l y s o p h i s t i c a t e d t a s t e s 
( p a r t l y due to i n c r e a s e d i n t e r n a t i o n a l communications) has 
l e d t o demand f o r more i n d i v i d u a l i s t i c goods and s e r v i c e s . 
The n e c e s s a r y s m a l l s c a l e of production of t h e s e i s 
co n s i d e r e d most s u i t e d t o s m a l l e n t e r p r i s e s . I n the 
assumption t h a t s m a l l f i r m s a r e more f l e x i b l e and 
s p e c i a l i s e d than l a r g e f i r m s t h i s t h e o r y c o i n c i d e s w i t h 
r e c e s s i o n push theory. W h i l s t the l a t t e r approaches t h e 
s u b j e c t from the supply s i d e , and the i n a b i l i t y of l a r g e 
f i r m s t o compete i n marg i n a l a r e a s , income growth t h e o r y 
approaches i t from the consumer demand s i d e and t h e r e a s o n s 
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f o r the i n c r e a s i n g d i f f e r e n t i a t i o n of markets, Keeble 
(1985) g i v e s the f i g u r e f o r the r i s e i n r e a l incomes i n the 
European Economic Community between 1960 and 1980 as a 
s t a g g e r i n g 87% - suggesting t h a t income growth may w e l l be 
an important demand f a c t o r . Keeble and Wever (1986) suggest 
t h a t i n s e r v i c e s where the demand i s h i g h l y income e l a s t i c 
and b a r r i e r s t o e n t r y a r e r e l a t i v e l y low income growth 
theor y w i l l be p a r t i c u l a r l y r e l e v a n t . The c o n s i d e r a b l e 
apparent i n c r e a s e i n r e s t a u r a n t s , language s c h o o l s , and 
c o n s u l t a n c i e s i n r e c e n t y e a r s a r e c i t e d a s examples. 
The b a s i c concepts of the income growth t h e o r y then, a r e 
t h a t a) markets are becomingly i n c r e a s i n g l y d i f f e r e n t i a t e d , 
and b) s m a l l f i r m s a r e t h e r e f o r e i n c r e a s i n g i n number 
because they a r e b e t t e r s u i t e d t o s m a l l s c a l e p r o d u c t i o n . 
I t i s g e n e r a l l y accepted t h a t t h e s e a r e f a i r l y r e a l i s t i c , 
and t h i s i s perhaps why r e l a t i v e l y l i t t l e a t t e n t i o n has 
been p a i d to t e s t i n g the h y p o t h e s i s . The s m a l l number of 
s t u d i e s which have c o n s i d e r e d income growth theory, 
i l l u s t r a t e d by those of Keeble (1985) and Keeble and Wever 
(1986) , provide evidence to support the th e o r y . 
The e f f e c t of changing demand on new f i r m formation has 
perhaps been given most a t t e n t i o n a t t h e r e g i o n a l l e v e l 
w i t h i n s t u d i e s examining the f a c t o r s a f f e c t i n g t h e r e l a t i v e 
s u c c e s s of r e g i o n s i n producing new f i r m s ( f o r example 
Gudgin, 1978; Rothwell, 1982; L l o y d and Mason, 1984). I n 
g e n e r a l , the argument t h a t demand i s important i n a f f e c t i n g 
r e g i o n a l v a r i a t i o n s i n new f i r m formation i s based on the 
assumption t h a t most new f i r m s s e r v e , a t l e a s t i n i t i a l l y , 
t h e l o c a l r e g i o n . An example of work more s p e c i f i c t o t h i s 
t o p i c i s t h a t of Breheny and McQuaid (1985) who c i t e the 
growth i n government defence procurement and i t s 
c o n c e n t r a t i o n i n the south of the UK as a key demand f a c t o r 
encouraging the growth of new e l e c t r o n i c s f i r m s i n t h e M4 
c o r r i d o r . Income growth theory, i n so f a r as i t r e f l e c t s 
l e v e l s of demand and can be a p p l i e d t o i n d u s t r i a l r a t h e r 
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than consumer markets does seem t o be supported a t the 
l o c a l l e v e l by t h e s e s t u d i e s . 
Both the r e c e s s i o n push and income growth t h e o r i e s a r e 
based on the s i m p l e s t d e s c r i p t i o n of cause and e f f e c t 
p r o c e s s e s . R e c e s s i o n push theory i s based on the s u p p l y of 
e n t r e p r e n e u r s , w h i l e income growth theory c o n c e n t r a t e s on 
the demand s i d e of the market s i t u a t i o n . 
3.4 T e c h n o l o g i c a l Change Theory 
T e c h n o l o g i c a l change theory has a longer h i s t o r y than 
e i t h e r r e c e s s i o n push theory or income growth t h e o r y , w i t h 
i t s o r i g i n s i n the work of Schumpeter (1916, 1939) i n the 
e a r l y p a r t of t h i s c e n t u r y . The t h e o r y r e l a t e s the 
resurgence of s m a l l f i r m s t o the r e c e s s i o n phase of 
Schumpeterian-type long waves i n the economy. As Freeman 
(1983, 1984) e x p l a i n s , i n such an a n a l y s i s b u r s t s of 
r a d i c a l t e c h n o l o g i c a l i n n o v a t i o n c r e a t e an upsurge i n the 
economy. T h i s then g r a d u a l l y slumps as the i n n o v a t i o n i s 
e x p l o i t e d . Another p e r i o d of i n n o v a t i o n or " t e c h n o l o g i c a l 
r e v o l u t i o n " i s then n e c e s s a r y before the economy can 
r e c o v e r again. The t e c h n o l o g i c a l r e v o l u t i o n s d e s c r i b e d by 
Freeman a r e c h a r a c t e r i s e d by t h e i r impact on e x i s t i n g 
i n d u s t r i e s as w e l l as the c r e a t i o n of w h o l l y new ones. 
Freeman (1984) argues t h a t m i c r o - e l e c t r o n i c s i s the 
t e c h n o l o g i c a l r e v o l u t i o n of the 1980s, and t h i s i s where 
the l i n k w ith s m a l l f i r m r e s u r g e n c e o c c u r s . A t e c h n o l o g i c a l 
r e v o l u t i o n would not n e c e s s a r i l y cause a r e s u r g e n c e of 
s m a l l f i r m growth i n p a r t i c u l a r , although i t would be 
expected to c r e a t e new markets w i t h new openings f o r new 
f i r m s . However the nature of m i c r o - e l e c t r o n i c s , which 
a l l o w s f o r a more d e c e n t r a l i s e d system w i t h g r e a t e r 
f l e x i b i l i t y i n production systems and s e r v i c e s , has 
favoured s m a l l s c a l e o p e r a t i o n s t o a g r e a t e r degree than 
might have been the c a s e w i t h other t e c h n o l o g i c a l 
developments. 
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The s t a r t i n g - u p of new f i r m s t o e x p l o i t t h e o p p o r t u n i t i e s 
generated by t e c h n o l o g i c a l change was noted by Ke e b l e and 
K e l l y (1986) i n t h e i r study of t h e computer e l e c t r o n i c s 
i n d u s t r y . They d e s c r i b e how behind t he market l e a d e r s came 
"a myriad of s m a l l e r f i r m s e x p l o i t i n g new market n i c h e s " 
(p82), producing micro computers, s o f t w a r e , p e r i p h e r a l 
d e v i c e s and data communications equipment. The h y p o t h e s i s 
i s f u r t h e r supported by Keeble and Wever (1986), who a l s o 
note t he c r e a t i o n of new markets, and suggest t h a t t h e s e 
o p p o r t u n i t i e s a r e b e s t e x p l o i t e d by s m a l l f i r m s , c i t i n g t h e 
growth of USA semi-conductor f i r m s and UK computer hardware 
and s o f t w a r e f i r m s as evidence of t h i s o c c u r r i n g . 
Keeble and K e l l y go on t o h i g h l i g h t a f u r t h e r dimension t o 
the r e l a t i o n s h i p between s m a l l f i r m s and the t e c h n o l o g i c a l 
development of computers. That i s , t h a t t h e micro-
e l e c t r o n i c s computer i n d u s t r y not only c r e a t e d new markets 
f o r s m a l l f i r m s , but was i n i t s e l f l a r g e l y the r e s u l t of 
the t e c h n o l o g i c a l l y i n n o v a t i v e a c t i v i t y of s m a l l f i r m s : 
"Small new f i r m s played a major p a r t i n t h i s 
t e c h n o l o g i c a l change on both s i d e s of the 
A t l a n t i c , and f i r m s such a s Apple, M i c r o s o f t , 
S i n c l a i r r e s e a r c h and M i c r o v i t e c had a l r e a d y 
grown t o a c o n s i d e r a b l e s i z e by t h e time t h e 
e s t a b l i s h e d m u l t i - n a t i o n a l s began t o move i n t o 
t h i s emerging market i n the e a r l y 1980s" 
(Keeble and K e l l y , 1986, p 8 2 ) . 
An important study of high technology s m a l l f i r m growth i n 
a r e g i o n a l context i s t h a t by Seg a l Quince and P a r t n e r s 
(1985) , i n which i t i s argued t h a t i n high t e c h n o l o g y 
i n d u s t r y i n p a r t i c u l a r , market growth can be su p p l y l e d . 
The study c o n c e n t r a t e s on the development of s m a l l h i g h 
technology f i r m s around the Cambridge a r e a , and S e g a l e t 
a l . suggest t h a t once a product has been developed, demand 
i n markets both w i t h i n and e x t e r n a l t o the l o c a l i t y tends 
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t o f o l l o w . High technology i n d u s t r i e s have t h e r e f o r e been 
c i t e d on more than one o c c a s i o n a s i n d u s t r i e s where 
t e c h n o l o g i c a l change has c r e a t e d markets i n which s m a l l 
f i r m s have more advantageous c i r c u m s t a n c e s than t h e y might 
i n other i n d u s t r i e s . 
As i l l u s t r a t e d by the s t u d i e s reviewed above, the 
r e l a t i o n s h i p between t e c h n o l o g i c a l change and s m a l l f i r m 
resurgence i s two-way. T e c h n o l o g i c a l change t h e o r y i s 
p r i m a r i l y concerned with the way t e c h n o l o g i c a l change 
c r e a t e s markets, and whether or not some of t h e s e may be 
more s u i t e d to supply by s m a l l f i r m s . The co n v e r s e 
r e l a t i o n s h i p ( h i g h l i g h t e d by Keeble and K e l l y , 1985) 
between s m a l l f i r m s and t e c h n o l o g i c a l change c o n c e r n s the 
qu e s t i o n of how i n s t r u m e n t a l s m a l l f i r m s a r e i n the 
c r e a t i o n of t h a t t e c h n o l o g i c a l change. T h i s a s p e c t i s 
f u r t h e r explored i n Chapter Four, on the r o l e of s m a l l 
f i r m s i n i n n o v a t i o n and t e c h n o l o g i c a l development. 
3.5 M a r x i s t Theory 
I n the m a r x i s t t r a d i t i o n the i n c r e a s i n g c e n t r a l i s a t i o n of 
o r g a n i s a t i o n and c a p i t a l accumulation i s i n e v i t a b l e . The 
resurgence of s m a l l f i r m s i s c o n t r a d i c t o r y t o t h i s , and 
thus i s r e p r e s e n t e d i n m a r x i s t a n a l y s i s as being a 
r e l a t i v e l y s h o r t term phenomenon and a secondary r e s u l t of 
the a c t i v i t i e s of l a r g e f i r m s , and p a r t of a d e l i b e r a t e 
p o l i c y by them to f u r t h e r t h e i r own i n t e r e s t s . T h a t i s , a s 
l a r g e f i r m s come under g r e a t e r economic p r e s s u r e they 
o f f l o a d some a c t i v i t i e s onto o t h e r , g e n e r a l l y s m a l l e r 
companies who s p e c i a l i s e i n a p a r t i c u l a r a r e a i n order to 
s u r v i v e . I n e s s e n c e t h i s i s t h e same phenomena a s t h a t 
d e s c r i b e d i n r e c e s s i o n push theor y on the c o n t r a c t i o n of 
l a r g e f i r m a c t i v i t y . The m a r x i s t t h e o r y , however, 
i n t e r p r e t s the p r o c e s s i n terms of the longer term aims of 
the l a r g e f i r m s . I n doing so t h e t h e o r y h i g h l i g h t s an 
important p o i n t which should be c o n s i d e r e d r e g a r d l e s s of. 
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i d e o l o g i c a l stance, and t h a t i s , t h a t not o n l y do t h e s m a l l 
f i r m s not e x i s t i n i s o l a t i o n , but t h a t t h e i r p o s i t i o n i s so 
i n t e r - l i n k e d w ith other s e c t o r s of the economy t h a t i n 
c o n s i d e r a t i o n of any a s p e c t of t h e i r a c t i v i t i e s , q u e s t i o n s 
as t o the i n i t i a t i o n of the a c t i v i t i e s s hould be examined. 
Thus, as suggested i n m a r x i s t theory, t h e i n c r e a s e i n j o b s 
i n the s m a l l f i r m s e c t o r may not n e c e s s a r i l y be 
a t t r i b u t a b l e to the i n h e r e n t dynamism of t h e s m a l l f i r m 
s e c t o r , but r a t h e r , i n i t i a t e d i n the a c t i v i t i e s of the 
l a r g e f i r m s e c t o r . 
Shutt and Whittington (1984) a r e examples of w r i t e r s who 
appear to hold the m a r x i s t viewpoint, s u g g e s t i n g t h a t many 
new, a p p a r e n t l y independent f i r m s have been c r e a t e d by the 
d e l i b e r a t e fragmentation p o l i c i e s of l a r g e f i r m s . They go 
on to suggest t h a t economic upturn (which they r e l a t e to 
Kond r a t i e v c y c l e s ) c a u s e s a r e v e r s a l of the t r e n d , and 
favours l a r g e b u s i n e s s u n i t s . 
I f s m a l l f i r m growth i s l a r g e l y dependent on l a r g e f i r m 
fragmentation l e a d i n g to t e m p o r a r i l y 'palming o f f marg i n a l 
a c t i v i t i e s then i t would be expected t h a t t h i s would show 
i n the t r a d i n g r e l a t i o n s h i p s of s m a l l f i r m s . I f s m a l l f i r m s 
a r e a t t h e s t a r t of the pro d u c t i o n p r o c e s s , t h e n a l a r g e 
number of t h e i r customers would be expected t o be l a r g e 
f i r m s . I f the s m a l l f i r m s a r e i n v o l v e d i n t h e f i n a l s t a g e s 
and a r e dependent on l a r g e f i r m s then t h e s e would account 
f o r a l a r g e number of the s m a l l f i r m s ' s u p p l i e r s . The 
sug g e s t i o n i s then, t h a t s m a l l f i r m s h a v ing a l a r g e 
p r o p o r t i o n of s u p p l i e r s or customers which a r e l a r g e f i r m s 
i s a r e s u l t of, and i n d i c a t e s the e x i s t e n c e of, t h e 
dependency of the s m a l l f i r m , not only s p e c i f i c a l l y i n t h a t 
a r e a of i t s o p e r a t i o n s , but f o r i t s v e r y e x i s t e n c e . 
R e search i n t o s m a l l f i r m dependency on l a r g e f i r m s appears 
l i m i t e d t o date, but a study which c o n f i r m s t h a t i t may 
w e l l be h i g h l y s i g n i f i c a n t i s t h a t by Markusen and T e i t z 
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(1985). They examined the dependency of s m a l l f i r m s on 
l a r g e customers or s u p p l i e r s and found t h a t of t h i r t y f i r m s 
sampled, 23% complained of problems due t o dependency on 
too few s u p p l i e r s . F u r t h e r , 25% of the f i r m s i n t h e 
Markusen and T e i t z study f e l t themselves t o be a t a 
disadvantage through over-dependence on too few customers. 
Oakey (1984) a l s o examines, b r i e f l y , t h e dependency of 
s m a l l f i r m s on customers, although not i n r e l a t i o n to 
customer s i z e . The r e s u l t from h i s survey was t h a t j u s t 
over 60% of f i r m s had a s i n g l e customer t h a t purchased over 
10% of t h e i r t o t a l output- A f u r t h e r 18% of f i r m s were 
dependent on one customer f o r 50% of t h e i r s a l e s . At the 
same time a widely h e l d o p i n i o n amongst the e n t r e p r e n e u r s 
was t h a t a wide range of customers was n e c e s s a r y t o "avoid 
the r i s k of being dependent on a s i n g l e customer" (Oakey, 
1984, p82). I n view of t h i s a t t i t u d e Oakey s u g g e s t s t h a t 
the f i g u r e f o r s a l e s to one customer could be c o n s i d e r e d to 
be high. 
However, Keeble and Gould (1984) found from a l a r g e random 
sample of new manufacturing f i r m s i n E a s t A n g l i a , r e s u l t s 
which were s i m i l a r i n n umerical terms, but which l e d them 
to the opposite c o n c l u s i o n , t h a t s m a l l f i r m s were not 
p a r t i c u l a r l y dependent on l a r g e customer f i r m s . Examples of 
the r e s u l t s a r e : 'Only' 17% of the f i r m s had 50% o r more of 
s a l e s going t o one l a r g e customer. About 75% had dependency 
l e v e l s of up to 33% and around 50% had dependency l e v e l s of 
up t o 20%. The a p p a r e n t l y l i m i t e d number of s t u d i e s i n t h i s 
a r e a and the c o n t r a d i c t o r y c o n c l u s i o n s noted h e r e suggest 
t h a t t h e r e i s not y e t a s u f f i c i e n t base of e v i d e n c e from 
which to draw f i r m c o n c l u s i o n s on the inter-dependency of 
s m a l l f i r m s and l a r g e , and t h a t f u r t h e r e m p i r i c a l work 
could t h e r e f o r e u s e f u l l y be undertaken. 
Other dependency r e l a t i o n s h i p s than s i m p l e customer or 
s u p p l i e r l i n k s i n c l u d e s u b - c o n t r a c t i n g work, where ag a i n 
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t h e s m a l l f i r m may be working only t o supply a l a r g e r f i r m . 
Where t h i s i s the ca s e the s m a l l f i r m i s h e a v i l y dependent 
on t h e l a r g e f i r m , and even i f t h e s m a l l f i r m were not 
a p p a r e n t l y c r e a t e d as a d i r e c t response to the o p p o r t u n i t y 
to s u b - c o n t r a c t , i t s p o s i t i o n i n t h a t r e l a t i o n s h i p s u g g e s t s 
t h a t i t s output i s dependent on the l a r g e f i r m and i t s 
market, so t h a t i t i s not a completely f r e e agent i n a 
c o m p e t i t i v e s i t u a t i o n . Oakey c o n s i d e r s , f o l l o w i n g A v e r i t t 
(1968), the p o s s i b i l i t i e s of the e x i s t e n c e of a dependent 
or s u b s e r v i e n t r o l e f o r s m a l l f i r m s a s opposed t o a 
c o m p e t i t i v e r o l e . Oakey suggests t h a t an important r o l e of 
s m a l l f i r m s i n western economies i s t o be s u p p o r t i v e t o 
l a r g e f i r m s . He draws a d i s t i n c t i o n between f i r m s which a r e 
s u b - c o n t r a c t o r s , and t h e r e f o r e both dependent on, and 
su p p o r t i v e of, the l a r g e f i r m s e c t o r , and 'product-based' 
s m a l l f i r m s which a r e i n c o m p e t i t i o n w i t h l a r g e f i r m s . Such 
a d i s t i n c t i o n may a l s o be r e l e v a n t t o the m a r x i s t 
i n t e r p r e t a t i o n of the p r o c e s s of growth of t h e s m a l l f i r m 
s e c t o r . I f s m a l l f i r m s a r e dependent s u b - c o n t r a c t o r s then 
t h e i r e x i s t e n c e may be seen a s a r e s u l t of t h e a c t i v i t i e s 
and r a t i o n a l i s a t i o n of l a r g e f i r m s . Small f i r m s which a r e 
not so dependent may be seen t o be a r e s u l t of t h e f r e e 
market and the i n h e r e n t c a p a b i l i t i e s and c h a r a c t e r i s t i c s of 
the s m a l l f i r m s e c t o r . The r e l a t i o n s h i p between t h e s m a l l 
and l a r g e f i r m s e c t o r s , and the e f f e c t s of t h i s on the 
growth of the s m a l l f i r m s e c t o r , a r e not a r e a s which a r e 
most commonly explored i n s m a l l f i r m l i t e r a t u r e , y e t t h e s e 
r e l a t i o n s h i p s a r e l i k e l y to be fundamental t o the growth of 
the s m a l l f i r m s e c t o r . An attempt has been made i n the SW 
study to gather i n f o r m a t i o n on customer dependency and 
s u b - c o n t r a c t i n g r e l a t i o n s h i p s so t h a t t h i s a s p e c t of s m a l l 
f i r m s e c t o r growth may be examined i n r e l a t i o n t o r e c e s s i o n 
based theory of s m a l l f i r m r e s u r g e n c e . 
3.6 Government P o l i c y 
C o n s i d e r a t i o n of the s t r u c t u r a l t h e o r i e s p r e s e n t e d above 
must be fundamental to the development of u n d e r s t a n d i n g of 
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the resurgence of the s m a l l f i r m s e c t o r , e s p e c i a l l y i n the 
long term. However, the e f f e c t s of government a c t i v i t y may 
be of equal importance t o p o l i c y makers, p a r t i c u l a r l y i n 
the s h o r t e r term. T h e r e f o r e a b r i e f r e v i e w of government 
s m a l l f i r m p o l i c y i s p r e s e n t e d here, and c o n s i d e r e d i n 
r e l a t i o n t o the expansion of t h e s m a l l f i r m s e c t o r . The aim 
of the review i s to not to e v a l u a t e i n d i v i d u a l measures, 
but r a t h e r , the p r o p o s i t i o n t h a t government s m a l l f i r m 
measures have, i n aggregate, been a s i g n i f i c a n t f a c t o r i n 
the r e s u r g e n c e of s m a l l f i r m s s i n c e t h e e a r l y 1970s. 
The a g e n c i e s and p o l i c i e s now i n v o l v e d i n the s u p p o r t f o r 
s m a l l f i r m s are numerous, but a u s e f u l overview of the 
development of c e n t r a l government s m a l l f i r m p o l i c i e s i s 
provided by Mason and H a r r i s o n (1986). The b e g i n n i n g of 
contemporary concern over the s t a t e of the s m a l l f i r m 
s e c t o r and i t s r e g e n e r a t i o n i s marked by the Committee of 
I n q u i r y on Small Firms (1971), which produced t h e Bolton 
Report. During the remainder of the 1970s measures began to 
be i n t r o d u c e d on the b a s i s of the Bolton Report and 
subsequent r e p o r t s such as t h a t of the Wilson Committee 
(1979) . As Mason and H a r r i s o n note, " S i n c e 
1971.... s u c c e s s i v e governments have i n t r o d u c e d a wide 
v a r i e t y of measures to promote new f i r m formation and s m a l l 
f i r m growth" (Mason and H a r r i s o n , 1986, p224). Measures 
i n c l u d e d f i s c a l a s s i s t a n c e and improvements i n the 
a v a i l a b i l i t y of f i n a n c e t o s m a l l f i r m s . The number of s m a l l 
f i r m s p o l i c i e s expanded a t an unprecedented r a t e from 1979 
onwards, w i t h the Government i n 1983 c l a i m i n g t h a t i t had 
introduced over 100 measures t o a i d s m a l l f i r m s s i n c e 1979. 
Mason and H a r r i s o n suggest a four-way c a t e g o r i s a t i o n of 
t h e s e p o l i c i e s : a c c e s s t o f i n a n c e , (eg the Loan Guarantee 
Scheme and B u s i n e s s S t a r t - u p Scheme); a v a i l a b i l i t y of 
a f f o r d a b l e b u s i n e s s i n f o r m a t i o n and a d v i c e ( S m a l l Firms 
S e r v i c e , L o c a l E n t e r p r i s e A g e n c i e s ) ; r e d u c t i o n of 
l e g i s l a t i v e and a d m i n i s t r a t i v e work r e q u i r e d (eg 
d e r e g u l a t i o n of employment); and l a s t l y t he s u b s i d y of 
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s m a l l f i r m premise p r o v i s i o n . S i n c e 1983 the emphasis has 
been on "'repacking' and p u b l i c i s i n g the p l e t h o r a of s m a l l 
f i r m s schemes a v a i l a b l e " (Mason and H a r r i s o n , 1986, p225) 
r a t h e r than any f u r t h e r developments i n t h e range of 
p o l i c i e s . 
There a r e se v e r e problems i n v o l v e d i n the measurement of 
s u c c e s s of government p o l i c i e s . Not l e a s t of t h e s e i s the 
i d e n t i f i c a t i o n of d i s p l a c e d or disadvantaged f i r m s by 
supported f i r m s . F u r t h e r , the p o s s i b l e l a c k of e f f e c t of 
p o l i c i e s on those f i r m s which f a i l i s d i f f i c u l t t o a s s e s s . 
T h i r d l y t h e r e i s some doubt as t o the e f f i c a c y of s m a l l 
f i r m s p o l i c i e s i n r e l a t i o n t o the aims of economic 
development of the n a t i o n as a whole, s i n c e t h e e f f e c t s a r e 
v a r i a b l e between r e g i o n s . As Mason and H a r r i s o n note: 
" I n d u s t r y a i d schemes which have been i n t r o d u c e d 
i n an attempt to enhance UK economic e f f i c i e n c y 
and c o m p e t i t i v e n e s s by making a s s i s t a n c e 
a v a i l a b l e on a n a t i o n a l b a s i s have t y p i c a l l y 
operated i n a way which i s counter to p o l i c i e s 
whose o b j e c t i v e i s to reduce r e g i o n a l economic 
d i s p a r i t i e s by e n c o u r a g i n g i n d u s t r i a l 
r e g e n e r a t i o n i n depressed a r e a s " 
(Mason and H a r r i s o n , 1986, p249) . 
De s p i t e the broad problems of i n t r a - n a t i o n a l 
d i f f e r e n t i a t i o n , and the d i f f i c u l t i e s i n a s s e s s i n g the 
v a l u e of s p e c i f i c s m a l l f i r m s p o l i c i e s , t h e y a r e 
p o t e n t i a l l y an important f a c t o r i n the r e c e n t e x p ansion of 
the s m a l l f i r m s e c t o r . W h i l s t an in-depth s t u d y of 
governmental s m a l l f i r m s p o l i c y i s o u t s i d e the scope of 
t h i s study, the opportunity to c o n s i d e r s m a l l f i r m s p o l i c y 
i n the l i g h t of the new data gathered does a r i s e and i s 
taken up, a l b e i t b r i e f l y . 
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3.7 C o n c l u s i o n s 
The aim of t h i s chapter was to examine the c u r r e n t s t a t e of 
understanding of the r esurgence of the s m a l l f i r m s e c t o r . 
A review of the l i t e r a t u r e i d e n t i f i e d four main t h e o r i e s 
based on s t r u c t u r a l changes i n the economy. These t h e o r i e s 
focus on the f a c t o r s of unemployment r a t e s and the 
r a t i o n a l i s a t i o n of l a r g e f i r m a c t i v i t y ( r e c e s s i o n push and 
m a r x i s t t h e o r y ) , i n c r e a s e s i n income (income growth t h e o r y ) 
and developments i n technology ( t e c h n o l o g i c a l change 
t h e o r y ) . W h i l s t other f a c t o r s such as r i s i n g energy c o s t s 
have been d i s c u s s e d i n the l i t e r a t u r e , they have not formed 
the b a s i s of a broad theory on s m a l l f i r m r e s u r g e n c e 
(Keeble and Wever, 1986) . From t h i s r e v i e w of the 
t h e o r e t i c a l b a s i s of s m a l l f i r m r e s e a r c h i t i s p o s s i b l e t o 
i d e n t i f y an u n d e r l y i n g theme which i s of importance i n each 
theory. That i s , the r e l a t i o n s h i p between s m a l l f i r m s and 
l a r g e f i r m s as a mode of p r o d u c t i o n . The r e l a t i o n s h i p may 
be c o m p e t i t i v e , complementary, or dependent. 
I n both income growth theory and r e c e s s i o n push t h e o r y the 
s m a l l f i r m i s assumed to be more f l e x i b l e than t h e l a r g e 
f i r m , and t h e r e f o r e to f i l l a r o l e complementary t o t h a t of 
l a r g e f i r m s . I n the c a s e of income growth t h e o r y g r e a t e r 
f l e x i b i l i t y i n production a l l o w s the s m a l l f i r m t o provide 
more e f f i c i e n t l y f o r t h e i n c r e a s i n g l y d i f f e r e n t i a t e d 
markets supported by g r e a t e r w e a l t h . I n t h i s i n s t a n c e the 
s m a l l f i r m i s drawn as c o m p e t i t i v e l y complementary t o t h e 
l a r g e f i r m , being a b l e to e n t e r new markets more 
s u c c e s s f u l l y due t o the d i f f e r e n t s c a l e of p r o d u c t i o n 
r e q u i r e d t o meet the newly d i f f e r e n t i a t e d demand. 
Changes i n the s c a l e of p roduction a r e a l s o c e n t r a l t o the 
t e c h n o l o g i c a l change theory, i n which the c u r r e n t new 
t e c h n o l o g i c a l paradigm of m i c r o - e l e c t r o n i c s broadens the 
a r e a s of production i n which s m a l l s c a l e s u p p l y i s 
e f f e c t i v e . Again t h i s has i m p l i c a t i o n s f o r the 
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r e l a t i o n s h i p s between s m a l l f i r m s and l a r g e f i r m s , i n t h i s 
i n s t a n c e a l l o w i n g s m a l l f i r m s to compete more s u c c e s s f u l l y 
w i t h l a r g e f i r m s i n a wider f i e l d of p r o d u c t i o n . 
I n t h e s c e n a r i o proposed by r e c e s s i o n push t h e o r y t h e s m a l l 
f i r m i s c h a r a c t e r i s e d a s being more f l e x i b l e t h an l a r g e 
f i r m s i n coping w i t h c o n s t r a i n e d economic c i r c u m s t a n c e s . 
T h i s c o u l d r e p r e s e n t another c o m p e t i t i v e s i t u a t i o n . 
However, i n proposing t h a t t h e market f o r the s m a l l f i r m i s 
p r i m a r i l y t h a t which i n n o n - r e c e s s i o n a r y p e r i o d s i s a 
p e r i p h e r a l market f o r the l a r g e f i r m , and e x c l u d i n g any 
other b a s i s on which the s m a l l f i r m can compete, such a s 
changing p a t t e r n s of demand or means of p r o d u c t i o n , the 
theory p a i n t s the s m a l l f i r m as hol d i n g a dependent r a t h e r 
than a c o m p e t i t i v e p o s i t i o n . 
I n the e x p o s i t i o n of m a r x i s t theory the dependency of the 
s m a l l f i r m - l a r g e f i r m r e l a t i o n s h i p i s fun d a m e n t a l l y t h e 
same as t h a t proposed i n r e c e s s i o n push t h e o r y , though 
s p e l l e d out more e x p l i c i t l y . The temporary n a t u r e o f s m a l l 
f i r m resurgence and the p e r i p h e r a l nature of s m a l l f i r m s t o 
l a r g e f i r m s i s c e n t r a l t o the m a r x i s t a n a l y s i s , w i t h s m a l l 
f i r m s regarded merely a s temporary s u b s t i t u t e s f o r l a r g e 
f i r m production u n i t s . 
The c o m p e t i t i v e or dependent nature of the r e l a t i o n s h i p s 
d e s c r i b e d i n the t h e o r i e s i s fundamental i n d e s c r i b i n g t h e 
nature of s m a l l f i r m r esurgence and the p o t e n t i a l f u t u r e 
s t r e n g t h of the s m a l l f i r m s e c t o r . Income growth t h e o r y and 
t e c h n o l o g i c a l change theory suggest t h a t s t r u c t u r a l changes 
i n the p a t t e r n of demand or i n the t e c h n o l o g i c a l l y 
a v a i l a b l e modes of production may have generated c o n d i t i o n s 
which favour t he c o m p e t i t i v e e n t r y of s m a l l f i r m s i n t o t h e 
market. These a r e p o s i t i v e e x p l a n a t i o n s f o r t h e r e s u r g e n c e 
i n t h e s m a l l f i r m s e c t o r , which a l l o w f o r t h e p o t e n t i a l 
c o n t i n u a t i o n of s m a l l f i r m growth. 
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I n c o n t r a s t t h e r e c e s s i o n push and m a r x i s t t h e o r i e s suggest 
t h a t any apparent s m a l l f i r m r e s u r g e n c e i s a l i m i t e d , 
temporary phenomena. Once c o n d i t i o n s improve f o r l a r g e 
f i r m s , t h a t i s , i n the c a s e of r e c e s s i o n push t h e o r y , as 
economic r e c o v e r y i s achieved, the l a r g e f i r m s w i l l r e c l a i m 
the a r e a s of production t e m p o r a r i l y t r a n s f e r r e d t o s m a l l 
f i r m s , and the s m a l l f i r m s e c t o r resurgence' w i l l h a l t . 
C l e a r l y the p o s s i b i l i t y t h a t s m a l l f i r m growth i s non-
co m p e t i t i v e , but merely a temporary r e - p o s i t i o n i n g of l a r g e 
f i r m a c t i v i t y i n t o dependent s m a l l f i r m s , and t h a t s m a l l 
f i r m r esurgence i s a s h o r t term response t o economic 
r e c e s s i o n , i s of c o n s i d e r a b l e concern where the s m a l l f i r m 
s e c t o r has been viewed as a p o t e n t i a l dynamo t o s u s t a i n e d 
economic growth e i t h e r n a t i o n a l l y or l o c a l l y . Moreover, the 
review of e m p i r i c a l evidence i n r e l a t i o n t o r e c e s s i o n push 
theory p r e s e n t e d i n t h i s chapter i l l u s t r a t e d t h a t a l a c k of 
consensus on i t s a c c u r a c y e x i s t s , and t h a t the r e l a t i o n s h i p 
between the s t r e n g t h of the s m a l l f i r m s e c t o r and t h e 
g e n e r a l s t a t e of the economy, w h i l s t of c o n s i d e r a b l e 
i n t e r e s t , remains u n c l e a r . For t h e s e r e a s o n s t h e c u r r e n t 
r e s e a r c h aims to t e s t the fundamental elements of r e c e s s i o n 
push theory, s p e c i f i c a l l y : 
i ) The r e l a t i o n s h i p between i n c r e a s i n g l e v e l s of new f i r m 
formation and 
a) i n c r e a s i n g l e v e l s of unemployment 
b) i n c r e a s i n g u n c e r t a i n t y i n employment, and the 
t h r e a t of redundancy, p a r t i c u l a r l y amongst 
employees i n the l a r g e f i r m s e c t o r . 
i i ) The degree to which s m a l l f i r m s a r e dependent on l a r g e 
f i r m s , through 
a) s u b - c o n t r a c t manufacturing r e l a t i o n s h i p s 
b) s u p p l i e r - c u s t o m e r r e l a t i o n s h i p s 
and t h e r e l a t i o n s h i p of t h i s t o t h e p e r i o d 
( r e c e s s i o n a r y or otherwise) of s m a l l f i r m s t a r t - u p . 
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CHAPTER FOUR: SMALL FIRMS, INNOVATION AND ECONOMIC GROWTH 
4.1 I n t r o d u c t i o n 
The p r e v i o u s c h a p t e r s c o n s i d e r t h e economic r o l e o f s m a l l 
f i r m s i n terms of job g e n e r a t i o n . However, w h i l s t 
employment i s an important a s p e c t of economic w e l f a r e , and 
i n p a r t a measure of economic s u c c e s s , i t has l i m i t a t i o n s 
as a measure of economic p r o g r e s s . F u l l employment may be 
seen as an element i n the economic r e c o v e r y of a r e g i o n , 
but i t s g e n e r a t i o n i s a r e s u l t of more fundamental 
p r o c e s s e s which c r e a t e new f i r m s and ge n e r a t e growth i n 
e x i s t i n g f i r m s . I n order to examine more f u l l y t h e r o l e of 
s m a l l f i r m s i n economic growth, t h e r e f o r e , t h i s t h e s i s now 
focuses on a fundamental dynamo t o economic growth, 
s p e c i f i c a l l y i n n o v a t i o n . 
The r o l e of i n n o v a t i o n as a d r i v i n g f o r c e i n economic 
growth has been c l e a r l y r e c o g n i s e d by academics, r e s e a r c h 
bodies and government. For example. Freeman (1982) s t a t e d 
t h a t : 
"Without t e c h n o l o g i c a l i n n o v a t i o n , economic 
p r o g r e s s would cease i n the long run and i n t h i s 
sense we a r e j u s t i f i e d i n r e g a r d i n g i t as 
primary, although o p e r a t i n g i n c l o s e a s s o c i a t i o n 
w i t h other f a c t o r s " 
(Freeman, 1982, pp6-7) 
I n 1983 the N a t i o n a l Economic Development C o u n c i l (NEDC) 
study of i n n o v a t i o n i n the UK a s s e r t e d t h a t i n d u s t r y was 
f a c i n g r a p i d changes i n demand and p r o d u c t i o n , and t h a t 
" S u c c e s s f u l i n n o v a t i o n has become a c e n t r a l f a c t o r i n 
improving i n d u s t r i a l performance and m a i n t a i n i n g 
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c o m p e t i t i v e n e s s " (NEDC, 1983, p3) , I n t h e same y e a r , a 
government document on r e g i o n a l p o l i c y emphasised t h a t 
" S e l f - g e n e r a t i n g growth r e q u i r e s a h i g h r a t e of i n n o v a t i o n 
and new f i r m formation" (Department of Trade and I n d u s t r y , 
1983, p 8 ) . 
The r e f e r e n c e t o i n n o v a t i o n and new f i r m formation t o g e t h e r 
r e f l e c t s a complex two-way r e l a t i o n s h i p between the 
p r o c e s s e s of i n n o v a t i o n g e n e r a t i o n and t h e growth of t h e 
s m a l l f i r m s e c t o r . I n terms of i n n o v a t i o n s t i m u l a t i n g s m a l l 
f i r m growth the d e s c r i p t i o n of t e c h n o l o g i c a l change t h e o r y 
( S e c t i o n 3.4) d e s c r i b e s how t h e r e c e n t i n n o v a t i v e 
p r o g r e s s i o n of manufacturing i n t o a m i c r o - e l e c t r o n i c 
paradigm g r e a t l y i n c r e a s e d the p o t e n t i a l f o r s m a l l f i r m s t o 
operate c o m p e t i t i v e l y i n contemporary manufacturing 
production. T h i s i s widely r e c o g n i s e d a s h a v i n g been a 
major f a c t o r encouraging s m a l l f i r m a c t i v i t y . The c r e a t i o n 
of o p p o r t u n i t i e s f o r s m a l l f i r m s e c t o r growth through 
i n n o v a t i v e t e c h n o l o g i c a l change has r e c e n t l y been examined, 
f o r example, by Oakey e t a l . 1988 and Sweeney, 1987, 
although the concept i s not new, h a v ing been f o r m u l a t e d 
e a r l y i n t h i s c e n t u r y by Schumpeter (1916) . 
W h i l s t the i n n o v a t i o n p r o c e s s s t i m u l a t e s s m a l l f i r m s e c t o r 
a c t i v i t y the converse a l s o appears t o o c c u r , w i t h s m a l l 
f i r m s c o n t r i b u t i n g to i n n o v a t i o n g e n e r a t i o n . S m a l l f i r m 
i n n o v a t i v e a c t i v i t y i s of i n t e r e s t a t two fundamental 
l e v e l s , f i r s t l y , a s a c o n t r i b u t i o n t o t h e economic dynamic 
(as d e s c r i b e d above), and secondly, a s a measure of the 
c o m p e t i t i v e n e s s and independence of t h e s m a l l f i r m s e c t o r . 
I n n o v a t i v e behaviour, i n t h i s c o n t e x t , i s an a t t r i b u t e 
fundamental to the f u t u r e p r o s p e c t s of t h e s m a l l f i r m 
s e c t o r , and i t s examination extends the debate on s m a l l 
f i r m independence/dependency p r e s e n t e d i n Chapter Three. 
For t h e s e r e a s o n s t h i s c h a p t e r i s concerned w i t h 
e s t a b l i s h i n g the p r o g r e s s a c h i e v e d i n u n d e r s t a n d i n g t h e 
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l e v e l and n a t u r e of s m a l l f i r m i n n o v a t i v e a c t i v i t y , and 
p r e s e n t s a review of the l i t e r a t u r e undertaken t o t h i s end. 
A b r i e f c o n s i d e r a t i o n of the d e f i n i t i o n of i n n o v a t i o n i s 
provided i n the next s e c t i o n ( 4 . 2 ) , p r i o r t o the d i s c u s s i o n 
of the developments i n s t u d y i n g s m a l l f i r m i n n o v a t i v e 
a c t i v i t y . A f u r t h e r examination of t h e d i f f i c u l t i e s 
i n v o l v e d i n d e f i n i n g i n n o v a t i o n f o r a p p l i c a t i o n i n an 
e m p i r i c a l study i s c o n t a i n e d i n t h e d i s c u s s i o n on 
methodology i n Chapter F i v e . 
4.2 The D e f i n i t i o n of I n n o v a t i o n 
I n n o v a t i o n s were d e f i n e d i n work e a r l y t h i s c e n t u r y by 
Schumpeter (1912, 1961), as t e c h n o l o g i c a l changes i n 
products, p r o c e s s e s , systems or d e v i c e s which a r e 
commercially e x p l o i t e d , and t h i s d e f i n i t i o n i n c l u d i n g the 
element of commercial e x p l o i t a t i o n , remains common i n 
economic s t u d i e s of i n n o v a t i o n t o d a t e . For example, the 
Freeman r e s e a r c h f o r t h e B o l t o n Report (1971) d e f i n e d 
i n n o v a t i o n as "the f i r s t commercial i n t r o d u c t i o n of a new 
product, p r o c e s s , or system i n B r i t i s h i n d u s t r y " (Freeman, 
1971, p i ) . More r e c e n t l y - " . . . c l e a r l y then, the a b i l i t y of 
the f i r m t o convert i d e a s i n t o new commercial p r o d u c t s i s 
fundamental t o t e c h n i c a l change and t o economic 
p r o g r e s s . . . " (Monck e t a l . , 1988, p31) encompasses a 
d e f i n i t i o n of i n n o v a t i o n as i n c l u d i n g commercial 
e x p l o i t a t i o n , and again emphasises the r e l a t i o n s h i p between 
in n o v a t i o n and economic growth. 
Another b a s i c concept which may be a t t r i b u t e d i n i t i a l l y t o 
Schumpeter and which was t a k e n up by Freeman i s t h e 
d i s t i n c t i o n between i n v e n t i o n and i n n o v a t i o n : 
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"An INVENTION i s an i d e a , a s k e t c h or a model f o r 
a new or improved d e v i c e , product, p r o c e s s or 
system. Such i n v e n t i o n s may o f t e n (not always) be 
patented but they do not n e c e s s a r i l y l e a d t o 
t e c h n i c a l INNOVATIONS. I n f a c t t he m a j o r i t y do 
not" 
(Freeman, 1982, p7) 
I n v e n t i o n i s c l e a r l y then, a p r e l i m i n a r y element of 
i n n o v a t i v e development. I n n o v a t i o n i s i n e f f e c t a p r o c e s s 
c o n s i s t i n g of a number of s t a g e s from the i n i t i a l concept, 
which may be r e f e r r e d t o as the i n v e n t i o n , through 
development, t o commercial e x p l o i t a t i o n . The importance of 
r e c o g n i s i n g i n n o v a t i o n t o be a p r o c e s s r a t h e r than a s i n g l e 
event i s t h a t i t a l l o w s c o n s i d e r a t i o n of the r o l e of 
d i f f e r e n t a g e n c i e s , such as i n d i v i d u a l f i r m s , or d i f f e r e n t 
s i z e s e c t o r s , i n v a r i o u s p a r t s of the same p r o c e s s . A l a c k 
of d i f f e r e n t i a t i o n between i n v e n t i o n and o t h e r elements of 
i n n o v a t i o n would l e a d to an over s i m p l i s t i c and i n a c c u r a t e 
view of the c o n t r i b u t i o n of s m a l l f i r m s (or o t h e r a g e n c i e s ) 
t o i n n o v a t i o n , i f i t l e d t o measurement of i n n o v a t i v e 
a c t i v i t y only a t the p o i n t of commercial e x p l o i t a t i o n . 
4.3 I n n o v a t i o n , Economic Growth and Firm S i z e 
Schumpeter's work int r o d u c e d t h e concept t h a t economic 
growth, innovation, e n t r e p r e n e u r s h i p and s m a l l f i r m s were 
i n t e r - r e l a t e d . Schumpeter's a n a l y s i s c o n s i d e r e d the 
e x p l o i t a t i o n of t e c h n o l o g i c a l change t o be t h e b a s i s f o r 
e n t r e p r e n e u r i a l a c t i v i t y , which he eguated w i t h t h e s e t t i n g 
up of new e n t e r p r i s e s , and t h u s w i t h economic development 
(Schumpeter, 1961, p l 3 6 ) . H i s t o r i c a l l y t h i s theme remained 
r e l a t i v e l y underdeveloped i n subsequent y e a r s , f o r w h i l s t 
Schumpeterian i d e a s on the p r o p u l s i v e e f f e c t s on s e c t o r a l 
growth from t e c h n o l o g i c a l i n n o v a t i o n were c e n t r a l t o the 
works of Kondratiev i n t h e 1930s and Perroux i n t h e 1950s 
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(Oakey, 1984), most economists d i d not t a k e q u e s t i o n s of 
R&D and i n n o v a t i o n s e r i o u s l y b e f o r e the 1960s (Freeman, 
1982). Rogers' (1962) survey of the l i t e r a t u r e unearthed 
only "one p i e c e of e m p i r i c a l r e s e a r c h on t h e d i f f u s i o n of 
i n n o v a t i o n i n i n d u s t r y by an i n d u s t r i a l economist" 
(Freeman, 1982, p l 9 5 ) , 
Then, d u r i n g the 1960s, Freeman notes t h e r e was an 
i n c r e a s i n g amount of i n t e r e s t i n i n d u s t r i a l i n n o v a t i o n and 
t e c h n i c a l change and i n the management of R&D a c t i v i t i e s 
and funding. The growing debate on s c i e n c e and technology 
p o l i c y i n the 1960s and 1970s i n the UK and the USA and 
other advanced i n d u s t r i a l i s e d c o u n t r i e s , r e s u l t e d i n p a r t 
i n 
"...a r e c o g n i t i o n t h a t i f long-term economic 
growth were t o be s u s t a i n e d over a long p e r i o d , 
then i t could only be through a h i g h r a t e of 
t e c h n i c a l change i n the use of m a t e r i a l s , energy 
and the s t o c k of c a p i t a l " , . . . . and an i n t e g r a t i o n 
of technology and economic p o l i c i e s . 
(Freeman, 1982, p l 9 8 ) . 
However, the main focus of a t t e n t i o n i n t h a t p e r i o d was 
l a r g e s c a l e p r o j e c t s , w i t h the r e - e v a l u a t i o n of post-war 
m i l i t a r y and "big s c i e n c e ' technology p r o j e c t s . 
T e c h n o l o g i c a l development was g e n e r a l l y a s s o c i a t e d w i t h 
high c o s t , l a r g e s c a l e a c t i v i t i e s , and although t h i s was 
i n c r e a s i n g l y coming under s c r u t i n y , and some s m a l l e r s c a l e 
work p r e s c r i b e d , the p o t e n t i a l of the i n d i v i d u a l 
e ntrepreneur i n i n n o v a t i o n which had been a b a s i s f o r p r e -
war s t u d i e s of t e c h n o l o g i c a l development seems t o have been 
accorded l i t t l e a t t e n t i o n (Freeman, 1982). The post-war 
p e r c e p t i o n of i n n o v a t i o n as the p r o v i n c e of l a r g e f i r m s i s 
a l s o d e s c r i b e d by Robson and Rothwell ( 1 9 8 5 ) . the 
r e l a t i o n s h i p between i n n o v a t i o n i n t e n s i t y and f i r m s i z e was 
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r-shaped, with i n c r e a s i n g s i z e , except f o r a d e c l i n e 
amongst the very l a r g e " (Robson and R o t h w e l l , 1985, p2) . 
I t was not u n t i l the 1970s t h a t the r e s u r g e n c e of i n t e r e s t 
i n s m a l l f i r m a c t i v i t y g e n e r a l l y and t h e development of 
m i c r o - e l e c t r o n i c s c o n t r i b u t e d t o renewed i n t e r e s t i n the 
r e l a t i o n s h i p s between s m a l l f i r m a c t i v i t y and i n n o v a t i o n 
w i t h the emphasis on the c o n t r i b u t i o n of s m a l l f i r m s t o 
i n n o v a t i o n g e n e r a t i o n . The Bolton Committee (1971) r e -
opened the d i s c u s s i o n on the r e l a t i o n s h i p between economic 
growth, t e c h n o l o g i c a l change and s m a l l f i r m s w i t h an 
examination of the e x i s t i n g evidence on the importance f o r 
s m a l l f i r m s f o r i n n o v a t i o n . The q u a l i t a t i v e e v i d e n c e 
a v a i l a b l e , such as t h a t produced by Jewkes, Sawers and 
S t i l l e r m a n (1958) suggested t h a t "the r o l e of s m a l l f i r m s 
i n i n n o v a t i o n i s l e s s important than i n i n v e n t i o n b u t . . i t 
remains s u b s t a n t i a l and shows no tendency t o d i m i n i s h " 
(Bolton, 1971, p52). F u r t h e r e v idence based on c a s e s t u d i e s 
or proxy measures such as p a t e n t s , R&D e x p e n d i t u r e and 
numbers of Q u a l i f i e d S c i e n t i s t s and E n g i n e e r s employed a l s o 
suggested t h a t i n d i v i d u a l s and s m a l l f i r m s remained 
p a r t i c u l a r l y important i n r e l a t i o n t o the i n v e n t i o n element 
of i n n o v a t i o n . However, the Committee i d e n t i f i e d a l a c k of 
data s p e c i f i c a l l y measuring i n n o v a t i o n by f i r m s i z e i n the 
UK, and to remedy the s i t u a t i o n commissioned an enquiry 
which r e s u l t e d i n the Freeman Report (1971), t h e r e s u l t s of 
which a r e d i s c u s s e d below ( S e c t i o n 4 . 5 ) . 
From the 1970s onward the development of m i c r o - e l e c t r o n i c s 
h i g h l i g h t e d the r e l a t i o n s h i p between i n n o v a t i o n , 
e n t r e p r e n e u r s h i p and s m a l l f i r m s , e s p e c i a l l y i n modern new 
technology based i n d u s t r y . Small f i r m s g e n e r a l l y , and new 
technology-based f i r m s i n p a r t i c u l a r , have been seen t o 
p l a y i n c r e a s i n g l y important r o l e s i n the g e n e r a t i o n of 
i n n o v a t i o n and t o make s i g n i f i c a n t c o n t r i b u t i o n s t o t h e 
emergence of new high technology s e c t o r s such a s semi-
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conductors and micro-computers, and t h u s i n economic 
r e g e n e r a t i o n (Oakey e t a l . , 1988). 
4.3.1 I n n o v a t i o n Generation and Small F i r m Growth 
I t i s perhaps i n the new high technology s e c t o r s t h a t the 
complex two-way r e l a t i o n s h i p between s m a l l f i r m g e n e r a t i o n 
and i n n o v a t i o n g e n e r a t i o n i s most c l e a r . W h i l s t t h e s m a l l 
f i r m c o n t r i b u t i o n t o i n n o v a t i o n and i n d u s t r i a l development 
i s one s i d e of the r e l a t i o n s h i p the importance of 
i n n o v a t i v e development t o t h e s u r v i v a l and growth of t h e 
s m a l l f i r m s e c t o r i s the o t h e r . 
I n the f i r s t i n s t a n c e the new i n n o v a t i v e developments i n 
m i c r o - e l e c t r o n i c s have generated many n i c h e s s u i t e d t o 
f u r t h e r e x p l o i t a t i o n by h i g h l y s k i l l - i n t e n s i v e ( R o t h w e l l 
and Zegfeld, 1982). The s p i n - o f f of e n t r e p r e n e u r s w i t h 
i d e a s t o e x p l o i t and consequent f i r m growth has r e c e n t l y 
been w e l l documented, p a r t i c u l a r l y i n r e l a t i o n t o t h e 
growth of high technology i n d u s t r y i n S c i e n c e P a r k s and 
r e g i o n a l agglomerations or growth p o l e s (eg S e g a l , Quince 
and P a r t n e r , 1985; Oakey, 1984; Oakey, R o t h w e l l and Cooper, 
1988). 
Once e s t a b l i s h e d , the a b i l i t y of independent, c o m p e t i t i v e 
s m a l l f i r m s to be i n n o v a t i v e may be c r u c i a l t o t h e i r 
s u r v i v a l . Oakey (1984) argues t h a t t h i s i s p a r t i c u l a r l y 
t r u e i n high technology s e c t o r s where the g e n e r a l r a t e of 
t e c h n o l o g i c a l change i s high. He s u g g e s t s t h a t most s m a l l 
f i r m s w i l l need t o improve t h e i r e x i s t i n g p r o d u c t s 
p e r i o d i c a l l y and t h a t high technology s m a l l f i r m s may need 
t o "improve r a d i c a l l y the s o p h i s t i c a t i o n of p r o d u c t s every 
f i v e y e a r s " (Oakey, 1984, p l 6 ) . 
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F u r t h e r , Oakey concludes t h a t : 
"the higher l e v e l of s m a l l f i r m employment i n the 
South E a s t (compared w i t h ' p e r i p h e r a l development 
r e g i o n s * ) r e f l e c t s a h i g h e r l e v e l of p roduct 
i n n o v a t i o n , which must be l i n k e d t o p r o s p e r i t y and 
employment growth i n s m a l l f i r m s " 
(Oakey, 1984, p23) 
D e s p i t e the g e n e r a l l y growing r e c o g n i t i o n of t h e importance 
of i n n o v a t i o n or s m a l l f i r m development t h e r e i s a l a c k of 
e m p i r i c a l data w i t h which t o t e s t the r e l a t i o n s h i p i n the 
UK. However, Rothwell and Zegfeld (1982) note t h a t t h e r e i s 
evidence from s e v e r a l other c o u n t r i e s t h a t i n n o v a t i v e n e s s 
i s p o s i t i v e l y r e l a t e d t o the s t r e n g t h of f i r m s a s i n d i c a t e d 
by employment growth. For example P i a t e r (1981) found t h a t 
59% of i n n o v a t i v e f i r m s gained employment, and 5% l o s t 
employment, a g a i n s t 26% and 14% r e s p e c t i v e l y i n comparable 
non-innovative f i r m s i n a study i n F r a n c e . De Melto e t a l . 
(1980) and the N a t i o n a l Board f o r S c i e n c e and Technology 
(1980) s i m i l a r l y found a p o s i t i v e r e l a t i o n s h i p between 
i n n o v a t i v e n e s s and employment growth i n f i r m s i n s t u d i e s i n 
Canada and the R e p u b l i c of I r e l a n d r e s p e c t i v e l y . F u r t h e r , 
De Melto e t a l . found t h a t the r e l a t i o n s h i p between 
i n n o v a t i v e n e s s and employment g e n e r a t i o n was p a r t i c u l a r l y 
s t r o n g i n s m a l l e r f i r m s (Rothwell and Z e g f e l d , 1982). 
4.4 The Comparative Advantages of Small F i r m s and Large 
Firms i n I n n o v a t i o n 
F o l l o w i n g the renewed i n t e r e s t i n s m a l l f i r m i n n o v a t i o n a 
r e c u r r i n g theme has been t h e comparative advantages of the 
d i f f e r e n t s i z e s e c t o r s f o r i n n o v a t i o n . S m a l l f i r m s a r e 
f r e q u e n t l y c o n s i d e r e d to hold s e v e r a l advantages o v e r l a r g e 
f i r m s , p a r t i c u l a r l y i n terms of t h e i r i n t e r n a l s t r u c t u r e . 
Cannon (1985) g i v e s a b r i e f d e s c r i p t i o n of some of the main 
concepts behind the i d e a of s m a l l f i r m s a s i n n o v a t i v e . As 
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he w r i t e s , the b e l i e f t h a t t h e r e i s a l i n k between 
s m a l l n e s s , c r e a t i v i t y and i n n o v a t i o n i s based on t h e t h r e e 
concepts of: 
1) The entrepreneur as •mouldmaker'. 
2) Open and o r g a n i c o r g a n i s a t i o n , most e a s i l y a c h i e v e d a t 
the s m a l l s c a l e , being l i n k e d w i t h c r e a t i v i t y . 
3) Absolute investment being secondary t o the 
d e c i s i v e n e s s and f l e x i b i l i t y which can be a t t a i n e d i n 
s m a l l o r g a n i s a t i o n s more e a s i l y than i n l a r g e . 
These views were supported by the f i n d i n g s of a 
manufacturing i n d u s t r y body, the I n s t i t u t e of P r o d u c t i o n 
E n g i n e e r s ( I P E ) i n a 1982 study which c r i t i c a l l y compared 
the i n t e r n a l s t r u c t u r e s of s m a l l and l a r g e f i r m s and 
favoured s m a l l f i r m s f o r g e n e r a t i n g more i n n o v a t i v e 
environments. The I n s t i t u t e suggested t h a t l a r g e f i r m s were 
l i k e l y to have problems i n making c h o i c e s between long term 
and s h o r t term aims when d e c i d i n g t o i n i t i a t e an i n n o v a t i v e 
p r o j e c t because i n l a r g e o r g a n i s a t i o n s "...the h i e r a r c h i c a l 
s t r u c t u r e can tend t o i n h i b i t p o s i t i v e d e c i s i o n making" 
( I P E , 1982, p66). Whereas: 
"The very s m a l l manufacturing o r g a n i s a t i o n , 
p o s s i b l y with an owner-manager, can f r e q u e n t l y 
make more o b j e c t i v e judgements between c u r r e n t 
and long term p r o f i t s There i s 
s u b s t a n t i a l evidence t o suggest t h a t s m a l l e r 
companies tend t o be more ready t o adopt 
i n n o v a t i v e i d e a s and p r a c t i c e s , and t h u s s e t 
examples which the l a r g e r companies must f o l l o w . " 
( I P E , 1982, p 6 6 ) . 
W h i l s t comparative a n a l y s e s of the i n n o v a t i o n - g e n e r a t i n g 
c a p a b i l i t i e s of s m a l l and l a r g e f i r m s have emphasised t h a t 
the s m a l l f i r m has i n t e r n a l s t r u c t u r a l advantages such as 
those noted above, the l a r g e f i r m i s seen t o have 
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advantages i n terms of s t r o n g e r f i n a n c i n g . T h i s b r i n g s many 
b e n e f i t s i n terms of buying i n e x p e r t i s e ( f o r example 
pa t e n t s p e c i a l i s t s , l e g a l s e r v i c e s , p r o f e s s i o n a l managers, 
q u a l i f i e d t e c h n i c a l s p e c i a l i s t s ) as w e l l as t h e funding of 
a c t i v i t i e s such as R&D, marketing and d i s t r i b u t i o n 
(Rothwell, 1983). The net e f f e c t of t h e s e comparative 
advantages i n terms of i n n o v a t i o n a r e not q u a n t i f i a b l e . The 
d i s c u s s i o n u s e f u l l y i l l u s t r a t e s t he ease w i t h which 
r e s e a r c h e r s may f a l l i n t o a comparison based paradigm. 
W i l l i a m s e t a l . (1986) e l a b o r a t e on the p o i n t t h a t only 
l a r g e f i r m s tend t o have a c c e s s t o s u b s t a n t i a l f i n a n c e f o r 
R&D a c t i v i t i e s , arguing t h a t i n d u s t r y i s i n c r e a s i n g i n 
s c a l e through market p r e s s u r e s and t h a t l a r g e f i r m s a r e 
n e c e s s a r y to c r e a t e the economics of s c a l e needed t o 
produce s u f f i c i e n t volumes of "design, development, 
production and marketing" ( W i l l i a m s e t a l . , 1986, p5) t o 
compete i n i n c r e a s i n g l y i n t e r n a t i o n a l and r a p i d l y changing 
markets. W i l l i a m s e t a l . go on t o s t a t e t h a t "There appears 
to be an a b s o l u t e l e v e l of commitment, i n terms of r e s e a r c h 
and development expenditure, n e c e s s a r y t o m a i n t a i n l e a d i n g 
edge presence i n c e r t a i n I . T . ( I n f o r m a t i o n Technology) 
s e c t o r s " ( W i l l i a m s e t a l . , 1986, p 5 ) . T h a t i s , W i l l i a m s e t 
a l . r e p r e s e n t the view t h a t the n a t u r e of contemporary 
t e c h n o l o g i c a l development n e c e s s a r i l y r e s u l t s i n o n l y l a r g e 
f i r m s being i n n o v a t i v e . 
Comparisons of the i n n o v a t i v e a c t i v i t y of s m a l l and l a r g e 
f i r m s e c t o r s based on s c a l e of c o s t s , as e x e m p l i f i e d by 
W i l l i a m s e t a l . a r e however prone t o a degree of 
c i r c u l a r i t y . That i s , l a r g e f i r m s spend a l o t t o produce 
in n o v a t i o n s , and the l a r g e amounts of c a p i t a l r e q u i r e d a r e 
only a v a i l a b l e t o l a r g e f i r m s . The argument i s based on 
incomplete in f o r m a t i o n , l a c k i n g f o r example, c o n s i d e r a t i o n 
of the e f f i c i e n c y of the i n n o v a t i o n p r o c e s s . The r e l a t i v e 
e f f i c i e n c y of i n n o v a t i o n i n s m a l l f i r m s and l a r g e f i r m s 
based on a comparison of share of i n n o v a t i o n s w i t h s h a r e of 
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economic a c t i v i t y was the focus of the f i r s t q u e s t i o n on 
s m a l l f i r m i n n o v a t i o n posed by t h e B o l t o n Committee (197 1 ) . 
4.5 I n n o v a t i v e E f f i c i e n c y of Small and Large Firms 
The Freeman I n q u i r y (1971), s e t up t o p r o v i d e d a t a f o r the 
Bolton Report, examined a range of i n d u s t r i e s 
(manufacturing, c o n s t r u c t i o n , p u b l i c u t i l i t i e s and c o a l ) . 
E x p e r t s were used t o i d e n t i f y important product and p r o c e s s 
i n n o v a t i o n s i n the p e r i o d 1945 t o 1970. These nximbered 
1,100, a t t r i b u t e d to around 800 f i r m s . 
The study found t h a t approximately 10% of t h e s e important 
i n n o v a t i o n s were produced by s m a l l f i r m s , w i t h a s l i g h t 
tendency f o r t h i s s h are t o i n c r e a s e over t he p e r i o d . I n the 
middle y e a r of the pe r i o d , 1958, the p r o p o r t i o n s of 
employment and net output accounted f o r by s m a l l f i r m s were 
25% and 21% r e s p e c t i v e l y , and were f a l l i n g (Freeman, 1971, 
p8) . I n 1967/68 the R&D expenditure by s m a l l manufacturing 
f i r m s was 4% of the t o t a l manufacturing R&D e x p e n d i t u r e 
(Bolton, 1971, p 5 1 ) . 
The Bolton Commission concluded t h a t t h e s m a l l f i r m s ' s h a r e 
of important i n n o v a t i o n was l e s s than h a l f t h e i r s h a r e of 
employment, output, and employment of s c i e n t i f i c manpower, 
(although t h i s r a t i o was i n c r e a s i n g ) , but more t h a n t w i c e 
t h e i r e s t i m a t e d share of R&D e x p e n d i t u r e ( B o l t o n , 1971, 
p53) . Thus i n r e l a t i o n t o t h e i r e x p e n d i t u r e on R&D, l e v e l s 
of i n n o v a t i o n i n s m a l l f i r m s were found t o be h i g h . 
"Our r e s u l t s confirm the view of t h o s e economists 
who suggested t h a t the i n n o v a t i v e EFFICIENCY of 
s m a l l f i r m s may be g r e a t e r t h a n t h a t o f l a r g e 
f i r m s , i n the sense t h a t they a p p a r e n t l y produce 
more i n n o v a t i o n s per £ of R&D e x p e n d i t u r e than 
t h e i r l a r g e r c o m p e t i t o r s . " 
(Freeman, 1971, p l 5 ) . 
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The Freeman I n q u i r y data have been supplemented and updated 
i n the SPRU ( S c i e n c e P o l i c y and R esearch U n i t , U n i v e r s i t y 
of Sussex) database, and show t h a t t h e R&D i n n o v a t i v e 
e f f i c i e n c y of s m a l l f i r m s i s f a r g r e a t e r than t h a t o f l a r g e 
f i r m s , r e f l e c t i n g the p o s i t i o n found by the B o l t o n Report. 
I n 1975, f o r example, t h e innovation/R&D r a t i o f o r f i r m s 
w i t h 100-499 employees was 10.3, w h i l s t f o r f i r m s w i t h over 
10,000 employees the r a t i o was 0.54 (Wyatt, 1984). 
The g r e a t e r R&D i n n o v a t i v e e f f i c i e n c y of s m a l l f i r m s may be 
due t o s m a l l e r f i r m s having a lower l e v e l o f ' f u n c t i o n a l 
s p e c i a l i s a t i o n ' , and a h i g h e r p r o p o r t i o n of i n n o v a t i v e 
a c t i v i t i e s o c c u r r i n g o u t s i d e what i s f o r m a l l y d e f i n e d as 
R&D (Wyatt, 1984). R o t h w e l l (1986) d i s c u s s e s t h e Wyatt 
data, and although dubious about the c o n c l u s i o n on t h e v e r y 
high r a t e s of i n f o r m a l R&D, does not d i s p u t e the f i g u r e s , 
and agrees t h a t s m a l l f i r m s do perform v e r y w e l l g i v e n a 
r e l a t i v e l a c k of r e s o u r c e s . Rothwell c o n c l u d e s t h a t "From 
the viewpoint of the h e a l t h of the s m a l l f i r m s e c t o r i n 
B r i t a i n , perhaps the most promising f e a t u r e i s the 
i n c r e a s i n g i n n o v a t i v e e f f i c i e n c y of SMFs ( s m a l l 
manufacturing f i r m s ) " ( R o t h w e l l , 1986, p48). 
The i n f o r m a t i o n on innovation/employment e f f i c i e n c y has 
a l s o been extended, and shows t h a t t h i s r a t i o i s c o n t i n u i n g 
t o improve i n s m a l l f i r m s . An updated r a t i o of i n n o v a t i o n 
share and employment share c r e a t e d u s i n g the SPRU d a t a and 
BSC ( B u s i n e s s S t a t i s t i c s O f f i c e ) s t a t i s t i c s showed t h a t 
s m a l l and medium s i z e d f i r m s i n c r e a s e d t h e i r r e l a t i v e 
employment i n n o v a t i o n e f f i c i e n c y between 1955 and 1980. I n 
the same p e r i o d f i r m s between 500 employees and 10,000 
employees underwent a d e c r e a s e i n t h e i r employment 
i n n o v a t i o n e f f i c i e n c y , although the r a t i o remained much 
g r e a t e r f o r very l a r g e f i r m s w i t h over 10,000 employees. 
The innovation/employment r a t i o f o r the v e r y l a r g e f i r m s 
was 1.91 during 1975-80, compared t o 0.68 f o r t h e s m a l l and 
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medium s i z e d f i r m s and only 0.45 i n the l a r g e f i r m s (Wyatt, 
1984) . 
The r e l a t i v e changes i n employment i n n o v a t i o n e f f i c i e n c y 
may be p a r t l y r e l a t e d t o i n d u s t r i a l s t r u c t u r a l changes. For 
i n s t a n c e modern mi c r o - c h i p t e c h n o l o g i e s have c r e a t e d a 
l a r g e r market f o r s m a l l f i r m s t o operate i n , and s e c t o r s 
such as e l e c t r o n i c c a p i t a l goods and s c i e n t i f i c i n s t r u m e n t s 
were found to have a r a t i o g r e a t e r than u n i t y . However, 
Wyatt (1984) concludes t h a t the change i s a l s o a r e f l e c t i o n 
of g e n e r a l l y changing i n n o v a t i v e e f f i c i e n c y . 
4.6 Small Firms' Share of UK I n n o v a t i o n 
I f t h e i n n o v a t i v e e f f i c i e n c y of s m a l l f i r m s and t h e number 
of s m a l l f i r m s a r e i n c r e a s i n g then i t would be expected 
t h a t t h e importance of s m a l l f i r m s f o r i n n o v a t i o n i s 
i n c r e a s i n g . Data on the share of i n n o v a t i o n s produced by 
s m a l l f i r m s a r e a l s o provided by t h e SPRU study. T a b l e 4.1 
below p r e s e n t s the SPRU data on the r e l a t i v e importance of 
s m a l l f i r m s f o r numbers of i n n o v a t i o n s g i v e n a s s h a r e s of 
•important' i n n o v a t i o n s from 1945 t o 1983. Over t h i s time 
p e r i o d the database comprises 4,400 important i n n o v a t i o n s 
and the r e t r o s p e c t i v e updating of the Freeman f i g u r e s 
accounts f o r the v a r i a t i o n i n the r e s u l t s f o r t h e e a r l y 
p a r t of the p e r i o d . 
The share of important i n n o v a t i o n s produced by s m a l l f i r m s 
(1-199 employees) i n the p e r i o d 1945 t o 1964, was 
approximately 14% of a l l the s i g n i f i c a n t i n n o v a t i o n s i n 
t h a t p e r i o d . From 1965 onwards t h e i r s h a r e began t o 
i n c r e a s e , w i t h a sudden a c c e l e r a t i o n a t the s t a r t of the 
1980s, so t h a t between 1980 and 1983 s m a l l f i r m s were 
producing over a q u a r t e r of the important i n n o v a t i o n s . 
Rothwell (1986) notes the d i f f i c u l t y i n e x p l a i n i n g the 
r a p i d r e l a t i v e i n c r e a s e i n s m a l l f i r m i n n o v a t i o n 
production, s u g g e s t i n g i n c r e a s e d government p o l i c y 
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Table 4. 1: Share of I n n o v a t i o n bv Firm S i z e i n t h e 1945-83 
Time 
P e r i o d 
1-199 
S i z e 
200-499 




% % % % % 
1945-49 16.8 7.5 5.3 28.3 50.0 
1950-54 14.2 9.5 4.5 32.3 39.6 
1955-59 14.4 10. 1 9.1 24.9 41.4 
1960-64 13-6 9.2 6.0 27.8 43.4 
1965-69 15.4 8.2 8.5 24.7 44.6 
1970-74 17.5 9.0 6.3 20.7 46.5 
1975-79 19.6 9.6 7.5 16.2 47.2 
1980-83 26.3 12, 1 4.3 14 . 9 41.9 
Note: I n n o v a t i o n s here a r e d e f i n e d a s 
i n n o v a t i o n s . important 
Source: Rothwell, R. (1986) p45. 
i n i t i a t i v e s , or a v a i l a b i l i t y of venture c a p i t a l as p o s s i b l e 
e x p l a n a t o r y f a c t o r s . Rothwell s u g g e s t s t h a t the r e l a t i v e 
d e c r e a s e i n the l a r g e r f i r m s ' s h a r e may be a t t r i b u t a b l e i n 
p a r t t o s t r u c t u r a l i n d u s t r i a l s h i f t s o c c u r r i n g through 
t a k e o v e r s and mergers. S h i f t s i n r e l a t i v e e f f i c i e n c y , a s 
d e s c r i b e d above, a r e a l s o l i k e l y t o have c o n t r i b u t e d t o t h e 
changes. Rothwell d e s c r i b e s how developments i n the 
e l e c t r o n i c s computer i n d u s t r y d r a m a t i c a l l y a f f e c t e d t he 
r e l a t i v e importance of s m a l l f i r m s f o r i n n o v a t i o n i n t h a t 
s e c t o r . U n t i l the 1970s UK pr o d u c t i o n i n e l e c t r o n i c 
computers was c o n c e n t r a t e d on high c o s t l a r g e s c a l e 
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mainframe computers, and the s m a l l f i r m s h a r e of 
i n n o v a t i o n s was consequently n e g l i g i b l e . As i n t e g r a t e d 
c i r c u i t s and m i c r o - p r o c e s s o r s were i n t r o d u c e d , which 
allowed lower c o s t s m a l l e r s c a l e p r o d u c t i o n , t h e r e l a t i v e 
s h are of i n n o v a t i o n s produced by s m a l l e r e l e c t r o n i c s f i r m s 
i n c r e a s e d from 36% i n 1970-74 t o 64% i n 1980-83 ( R o t h w e l l , 
1986) . These f i g u r e s i l l u s t r a t e t h e d i f f i c u l t i e s of 
comparison of data on i n n o v a t i o n by f i r m s i z e over time, 
p a r t i c u l a r l y where new e l e c t r o n i c technology i n d u s t r y i s 
i n c l u d e d . 
There have been v e r y few s y s t e m a t i c and comprehensive 
s t u d i e s of the c o n t r i b u t i o n of s m a l l f i r m s t o t e c h n o l o g i c a l 
i n n o v a t i o n and economic growth i n t h e UK, o t h e r t h a n t h o s e 
based on the SPRU data (Rothwell, 1986) . The importance of 
t h i s database as a s o u r c e of i n f o r m a t i o n i s i l l u s t r a t e d by 
the number of s t u d i e s u s i n g i t s f i g u r e s , f o r example 
Freeman (1971, 1982), Rothwell and Z e g f e l d (1982), Oakey 
(1984), R o t h w e l l (1986), Monck e t a l . (1988) and H a r r i s 
(1988). S t u d i e s of aggregate data on i n n o v a t i o n a r e h e a v i l y 
r e l i a n t on the SPRU database, and t h e r e i s l i t t l e o t h e r 
numerical i n f o r m a t i o n on i n n o v a t i o n i n s m a l l f i r m s w i t h 
which to make comparisons. The only o t h e r n a t i o n a l s c a l e 
s ource of i n f o r m a t i o n on i n n o v a t i o n which has come t o l i g h t 
during a review of the l i t e r a t u r e i s t h a t g a i n e d through 
the Queens* Award t o I n d u s t r y Scheme. T h i s has been used by 
Oakey, Thwaites and Nash (1980, 1982). However, t h e s e d a t a 
a r e again concerned only w i t h a l i m i t e d s e t of i n n o v a t i o n s , 
those judged t o be the b e s t i n use i n i n d u s t r y amongst the 
com p e t i t o r s of t h a t y e a r (Oakey e t a l . , 1980, p238) , and 
a r e used only as a supplement t o t h e SPRU d a t a . 
4.7 P r o p o r t i o n s of Small Firms Producing I n n o v a t i o n s 
W h i l s t t h e r e i s a p p a r e n t l y no other n a t i o n a l database on 
i n n o v a t i o n by f i r m s i z e from which t o e s t a b l i s h i n n o v a t i o n 
l e v e l s i n s m a l l f i r m s , an a l t e r n a t i v e way t o c o l l e c t data 
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i s t o survey s m a l l f i r m s and examine i n n o v a t i v e a c t i v i t y 
from t h a t d i r e c t i o n . The l i t e r a t u r e s e a r c h however, brought 
t o l i g h t r e l a t i v e l y few such s t u d i e s concerned w i t h t h e 
measurement of s m a l l f i r m i n n o v a t i o n i n the UK. The 
f i n d i n g s of four s t u d i e s d i r e c t l y or i n d i r e c t l y concerned 
w i t h s m a l l f i r m i n n o v a t i o n a r e d i s c u s s e d b r i e f l y below. 
I n 1985 Cannon s t u d i e d i n n o v a t i o n i n a s m a l l ( u n s p e c i f i e d ) 
sample of manufacturing f i r m s i n the UK. Cannon's s t u d y i s 
i n t e r e s t i n g i n t h a t t h e theme of i n n o v a t i o n a s a p r o c e s s 
r a t h e r than a completed product re-emerges, when Cannon 
notes t h a t i n n o v a t i o n i s a continuous p r o c e s s c o n s i s t i n g of 
many s m a l l changes r a t h e r than a few l a r g e i s o l a t e d ones. 
Cannon found t h a t the common prob l e m - s o l v i n g r o l e o f s m a l l 
f i r m s o f t e n i n v o l v e d i n n o v a t i o n , and t h a t a l t hough many 
in n o v a t i o n s were not dramatic t h e o v e r a l l s c a l e was 
s i g n i f i c a n t . However, Cannon took a v e r y broad view of 
inn o v a t i o n , i n c l u d i n g improvement and development of 
e x i s t i n g products or p r o c e s s e s , and concluded t h a t t h e r e 
was no evidence of s m a l l f i r m s having e i t h e r the w i l l or 
the a b i l i t y t o a c h i e v e r a d i c a l new developments or 
s o l u t i o n s t o problems. 
Markusen and T e i t z (1985) s t u d i e d i n n o v a t i v e a c t i v i t y i n 
another s m a l l sample of s m a l l f i r m s , c o v e r i n g a range of 
a c t i v i t i e s . T h e i r r e s u l t s imply t h a t p r o d u c t i n n o v a t i o n was 
q u i t e common, but only two examples a r e a c t u a l l y c i t e d , and 
the degree of product change i n v o l v e d appears t o have been 
marg i n a l . Few p r o c e s s i n n o v a t i o n s were found t o occur, 
d e s p i t e a broad d e f i n i t i o n being employed, which i n c l u d e d 
d i v e r s i f i c a t i o n of o p e r a t i o n s (such a s v e r t i c a l 
developments) as i n n o v a t i v e . The c o n c l u s i o n of t h e i r study 
was t h a t s m a l l f i r m s a r e not major i n n o v a t o r s , even i n 
y o u t h f u l s e c t o r s , although they p o i n t out the problems of 
o v e r - g e n e r a l i s i n g from a study based on a s few as 28 f i r m s 
a c r o s s a wide range of i n d u s t r i a l s e c t o r s . 
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Perhaps more p o s i t i v e f i n d i n g s on the i n n o v a t i v e n e s s of 
s m a l l f i r m s were gathered by Mason (1985), i n a st u d y of a 
sample of new manufacturing f i r m s i n South Hampshire. Of 
t h i r t y - s e v e n independent new manufacturing f i r m s s u r v i v i n g 
i n 1983 (formed between 1975 and 1981), 10 f i r m s (27%) had 
owner-managers who regarded t h e i r f i r m as i n n o v a t i v e . Seven 
of t h e i n n o v a t i o n s were new products, and t h r e e were new 
p r o c e s s e s or d e s i g n s . W h i l s t 19% of the s m a l l f i r m s were 
i d e n t i f i e d a s product i n n o v a t i v e a f u r t h e r 50% of 
owner-managers r e p o r t e d q u a l i t a t i v e changes i n p r o d u c t s . 
A l a r g e r s c a l e study, by Oakey e t a l . (1982) o b t a i n e d d a t a 
on approximately 800 UK manufacturing p l a n t s i n t h e s e c t o r s 
of instruments, e l e c t r o n i c components, and metal working 
machine t o o l s i n the f i v e y e a r s between 1973 and 1977. 
These i n d u s t r i e s had a l r e a d y been d e s c r i b e d a s h a v i n g a 
"known h i g h - l e v e l of r e s e a r c h and development invest m e n t 
and proven r e c o r d of product i n n o v a t i o n " (Oakey e t a l . , 
1982, PP1075-1076) . Oakey e t a l - found t h a t 57% of 355 
s i n g l e p l a n t independent f i r m s (most of which a r e l i k e l y t o 
have been s m a l l ) had introduced p r o c e s s i n n o v a t i o n s i n the 
f i v e y e a r p e r i o d . However, p r o c e s s i n n o v a t i o n i s d e f i n e d i n 
t h i s c a s e as the a p p l i c a t i o n of a new p r o c e s s i n t h e f i r m , 
but not the a c t u a l c r e a t i o n of t h a t new p r o c e s s , and the 
m a j o r i t y (78%) of the pr o c e s s ' i n n o v a t i o n s ' were e x t e r n a l l y 
a c q u i r e d , most of them simply i n v o l v i n g t h e pur c h a s e of 
machinery. A hi g h e r p r o p o r t i o n , 78%, of t h e s i n g l e p l a n t 
independent f i r m s , were product i n n o v a t i v e . Oakey e t a l . 
a l s o found t h a t t h e r e was a s p a t i a l v a r i a t i o n i n t h e 
i n n o v a t i v e l e v e l s of the p l a n t s , w i t h N o n - A s s i s t e d Areas 
having t h e h i g h e s t p r o p o r t i o n of product i n n o v a t i v e s m a l l 
independent f i r m s (85%) and d e c r e a s i n g p r o p o r t i o n s i n the 
A s s i s t e d Areas. I n I n t e r m e d i a t e Areas 75% of s m a l l f i r m s 
were product i n n o v a t i v e and i n the Development A r e a s , 55%. 
Even t a k i n g the lowest of t h e s e product i n n o v a t i o n r a t e s 
the f i g u r e s found by Oakey e t a l . a r e s u b s t a n t i a l l y h i g h e r 
than those found i n the Markusen and T e i t z and Mason 
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S t u d i e s , although a c o n s i d e r a b l e element of t h i s v a r i a t i o n 
i s l i k e l y t o be due t o the c o n c e n t r a t i o n of the Oakey study 
on p a r t i c u l a r s e c t o r s w i t h i n manufacturing. 
The s t u d i e s d e s c r i b e d above i l l u s t r a t e t h e s p a r s e and 
c o n t r o v e r s i a l nature of the e v i d e n c e a v a i l a b l e on 
i n n o v a t i o n i n s m a l l f i r m s t o date. The p r e s e n t s t u d y aims 
t h e r e f o r e t o c o n t r i b u t e t o the body of a v a i l a b l e d a t a and 
add to the development of a c l e a r e r view of t h e r o l e of t h e 
s m a l l f i r m s e c t o r i n i n n o v a t i v e a c t i v i t y . 
4.8 The Complementary Nature of D i f f e r e n t S i z e S e c t o r s i n 
I n n o v a t i o n 
The s t u d i e s reviewed above have been those g e n e r a l l y 
concerned w i t h the p o t e n t i a l i n n o v a t i v e c h a r a c t e r i s t i c s of 
s m a l l f i r m s , and w i t h the comparison of i n n o v a t i o n 
production l e v e l s by s m a l l f i r m s and l a r g e f i r m s . Yet, a s 
noted a t the s t a r t of the d i s c u s s i o n , i n n o v a t i o n i s a 
p r o c e s s , and a f u l l understanding of the c o n t r i b u t i o n of 
s m a l l f i r m s t o i n n o v a t i o n t h e r e f o r e needs t o be concerned 
with the elements of t h a t p r o c e s s , r a t h e r than s o l e l y w i t h 
the f i n a l r e s u l t . 
The importance of d i f f e r e n t i a t i n g between the elements of 
the i n n o v a t i o n p r o c e s s was r e c o g n i s e d by the B o l t o n Report. 
The Report began w i t h an examination of the arguments i n 
favour of e i t h e r s m a l l f i r m s or l a r g e f i r m s as t h e most 
important i n n o v a t o r s , and c h a r a c t e r i s e d t h e d i f f e r e n t s i z e 
s e c t o r s a s e i t h e r i n v e n t i v e ( s m a l l f i r m s ) or i n n o v a t i v e 
( l a r g e f i r m s ) : 
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" s m a l l f i r m s pioneer major new p r o d u c t s t o a 
s i g n i f i c a n t e x t e n t , even i n a r e a s of t h e most 
advanced technology"-, but.... "cannot p o s s i b l y 
p l a y a major i n n o v a t i v e a s d i s t i n c t from 
i n v e n t i v e , r o l e i n a c t i v i t i e s r e q u i r i n g v e r y 
l a r g e numbers of employees and c a p i t a l such as 
a i r f r a m e manufacture or the c o n s t r u c t i o n of 
e l e c t r i c a l g e n e r a t i n g p l a n t . " 
(Bolton, 1971, p50). 
The Report reached the c o n c l u s i o n t h a t the d i f f e r e n t s i z e 
s e c t o r s f u l f i l d i f f e r e n t r o l e s , and a s such s h o u l d not be 
the s u b j e c t of a s t r a i g h t comparison, but c o n s i d e r e d as 
complementary. F u r t h e r , i t r e c o g n i s e d t h a t t h e i n n o v a t i o n 
p r o c e s s may f r e q u e n t l y c r o s s between s i z e s e c t o r s : 
"A v e r y l a r g e number of i n n o v a t i o n s i n l a r g e 
f i r m s r e s u l t from i n v e n t i o n s and i d e a s 
o r i g i n a t i n g o u t s i d e the company, i n u n i v e r s i t i e s 
and Government l a b o r a t o r i e s , f o r example, and 
many of them i n s m a l l f i r m s " . 
( B o l t o n , 1971, p53)-
However, the Report d i d not c o n s i d e r t h e l i k e l i h o o d of the 
i n n o v a t i o n p r o c e s s p r o g r e s s i n g i n t h e o p p o s i t e d i r e c t i o n , 
from i n i t i a l i d e a s i n l a r g e f i r m s t o i n n o v a t i o n i n s m a l l 
f i r m s . Nor d i d i t e x p l o r e i n d e t a i l t h e p r o c e s s of t h e 
t r a n s f e r of the i n v e n t i o n s or i d e a s , a l t hough i t s u ggested 
t h a t the most common route would be through the movement of 
people, v i a f i r m a c q u i s i t i o n , or t h e ' s p i n - o f f of an 
i n d i v i d u a l from one company (or i n s t i t u t i o n ) and mentioned 
product l i c e n s i n g as another p o s s i b l e r o u t e . 
As noted e a r l i e r , the concept of new f i r m s s p i n n i n g o f f 
from e x i s t i n g f i r m s i n order t o e x p l o i t new i d e a s has been 
r e c o g n i s e d as important f o r the growth of i n d u s t r y i n h i g h 
technology agglomerations a r e a s . However, the d e t a i l s of 
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the t r a n s f e r of i n f o r m a t i o n and i n v e n t i v e i d e a s has 
r e c e i v e d f a r l e s s a t t e n t i o n , e s p e c i a l l y i n a r e a s l e s s w e l l 
known f o r agglomerations of high technology i n d u s t r y . Yet 
s m a l l f i r m s as a s e c t o r a r e l i k e l y t o have a m u l t i t u d e of 
l i n k s w i t h other f i r m s , many of which w i l l not be 
s p e c i f i c a l l y r e l a t e d t o product R&D- The p o s s i b i l i t y t h a t 
such i n t e r - f i r m r e l a t i o n s h i p s may enable t r a n s f e r s of 
technology and have an impact on s m a l l f i r m product 
development has been i n c r e a s i n g l y r e c o g n i s e d , f o r example 
i n the c a s e of l i c e n s i n g . Mason (1984) , f o r i n s t a n c e , found 
t h a t w h i l s t only t h r e e of 28 surveyed f i r m s were i n v o l v e d 
i n manufacturing under l i c e n c e , t h i s was done as a method 
of o b t a i n i n g a c c e s s to new technology, which was cheaper 
than undertaking in-house R&D. Oakey (1983) s u g g e s t s t h a t 
l i c e n s i n g i s a common method of importing new product 
technology, although he c o n s i d e r s t h a t i n such c a s e s the 
new product i s u n l i k e l y to be g e n u i n e l y new or a t the 
l e a d i n g edge of developments. S c o t t e t a l . (1986) d e s c r i b e 
the advantages of inward l i c e n s i n g as broadening r e s e a r c h 
p o r t f o l i o s i n s m a l l f i r m s , w h i l s t r e d u c i n g r i s k s , and 
c o n s i d e r i t to be a way i n which s m a l l f i r m s can m a i n t a i n 
c o m p e t i t i v e new product development. 
The p o t e n t i a l of a broad range of i n t e r - f i r m r e l a t i o n s h i p s 
to a c t as c h a n n e l s f o r flows of i d e a s and i n f o r m a t i o n was 
r e c o g n i s e d by B e e s l e y and Rothwell (1986), who undertook an 
e x t e n s i v e examination s p e c i f i c a l l y of such r e l a t i o n s h i p s i n 
the i n n o v a t i o n p r o c e s s , w i t h an emphasis on the p o s s i b i l i t y 
of c r o s s s i z e - s e c t o r l i n k a g e s . The B e e s l e y and R o t h w e l l 
study u s e s the SPRU database f o r the p e r i o d from 1945 t o 
1979, which comprised the s o u r c e s of "major t e c h n o l o g i c a l 
i n n o v a t i o n - i n i t i a t i n g i n p u t s to 2,200 important i n n o v a t i o n s 
introduced by B r i t i s h companies between 1945 and 1979" 
( B e e s l e y and Rothwell, 1986, p5) . As shown i n T a b l e 4.2, 
s m a l l f i r m s ( l e s s than 200 employees) i n i t i a t e d i n t e r n a l l y 
a l a r g e m a j o r i t y (83%) of t h e i n n o v a t i o n s they produced 
during the p e r i o d 1945 t o 1969. For the l a r g e f i r m s the 
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p r o p o r t i o n was 58%. At t h i s time an average of o n l y 7% of 
the e x t e r n a l i d e a s used by s m a l l f i r m s o r i g i n a t e d i n 'other 
companies'. 
I n t h e l a t e r p e r i o d , 1970 t o 1979, t h e p r o p o r t i o n o f s m a l l 
f i r m i n n o v a t i o n s o r i g i n a t i n g 'in-house' f e l l from 83% t o 
68%, and those i n t e r n a l to l a r g e f i r m s r o s e from 58% t o 
77%. That i s , s m a l l f i r m s gained p r o p o r t i o n a t e l y more of 
t h e i r i n v e n t i v e i d e a s from e x t e r n a l s o u r c e s , and l a r g e 
f i r m s gained p r o p o r t i o n a t e l y fewer. Such a change i n the 
o r i g i n of i n v e n t i v e i d e a s f o r s m a l l f i r m i n n o v a t i o n may be 
i n t e r p r e t e d i n two ways. E i t h e r s m a l l f i r m s became l e s s 
i n v e n t i v e , or they maintained o r i n c r e a s e d t h e i r own l e v e l 
of i n v e n t i v e n e s s , although i t became p r o p o r t i o n a t e l y l e s s 
important to t h e i r i n n o v a t i o n s a s t h o s e i n c r e a s e d through 
the use of e x t e r n a l i n v e n t i v e i d e a s . 
U n f o r t u n a t e l y t h e a b s o l u t e numbers of i n v e n t i o n s i n the two 
p e r i o d s a r e not given by B e e s l e y and R o t h w e l l , However, 
from Ta b l e 4.1 i t can be c a l c u l a t e d (based on l a t e r , 
updated f i g u r e s ) t h a t between t h e two p e r i o d s t h e s m a l l 
f i r m s * s h a r e of i n n o v a t i o n i n c r e a s e d from 14.9% t o 18.6%. 
F u r t h e r , R o t h w e l l (1986) g i v e s f i g u r e s f o r a l l f i r m s i z e s 
f o r the p e r i o d 1945 to 1979, which show t h a t t h e average 
number of i n n o v a t i o n s per annum i n c r e a s e d d u r i n g t h e p e r i o d 
from 104 t o 164. From t h i s i s appears t h a t t h e number of 
s m a l l f i r m s * i n n o v a t i o n s i n c r e a s e d , and t h e r e f o r e t h e 
second e x p l a n a t i o n would appear c o r r e c t . That i s , the 
i n c r e a s e i n s m a l l f i r m s ' s h a r e of i n n o v a t i o n c o r r e s p o n d s 
with t h e i r i n c r e a s e d i n n o v a t i v e developments from e x t e r n a l 
i n v e n t i v e s o u r c e s , i n a d d i t i o n , p o s s i b l y , t o t h e i r own 
i n c r e a s e d i n v e n t i v e n e s s . At the same time v e r y l a r g e f i r m s 
(more than 10,000 employees) a l s o i n c r e a s e d t h e i r s h a r e of 
i n n o v a t i o n s , from 43.8% t o 46.9%, although t h i s was not 
achi e v e d through g r e a t e r use of e x t e r n a l s o u r c e s of 
i n v e n t i v e i d e a s . 
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Table 4.2: Source of Major I n i t i a t i n g Knowledge I n p u t s t o 
2.200 Important I n n o v a t i o n s I n t r o d u c e d i n the 
UK Between 1945 and 197Q 
1945-1969 1970-1979 
Firm S i z e Small Large Small L a r g e 
(employees) <200 >10,000 <200 >10,000 
I n - House % 83 58 68 77 
E x t e r n a l % 17 43 32 23 
Source: B e e s l e y and Rothwell (1986) p7. 
I n terms of t h e i n n o v a t i o n p r o c e s s c r o s s i n g between f i r m s 
(as opposed t o other a g e n c i e s ) , B e e s l e y and R o t h w e l l note 
t h a t a t the same time as the p r o p o r t i o n of e x t e r n a l l y 
o r i g i n a t i n g i d e a s rose f o r s m a l l f i r m s , the p r o p o r t i o n of 
t h e s e obtained from 'other companies* a l s o i n c r e a s e d 
s u b s t a n t i a l l y , to 25%. No i n f o r m a t i o n was a v a i l a b l e on the 
s i z e s of f i r m s from which the i n n o v a t o r y i d e a s ceiine. That 
i s , t h e SPRU data d i d not show whether t h e i d e a s came from 
other s m a l l f i r m s or from l a r g e f i r m s . The d a t a d i d show, 
however, t h a t t h e r e was an apparent i n c r e a s e of i n t e r - f i r m 
t e c h n o l o g i c a l inter-dependency. 
I n order t o examine the a s p e c t of i n f o r m a t i o n f l o w s i n the 
i n n o v a t i o n p r o c e s s f u r t h e r , B e e s l e y and R o t h w e l l undertook 
a p o s t a l survey of 400 s m a l l and medium s i z e d f i r m s i n t h e 
i n n o v a t i o n database. I t was a s c e r t a i n e d by p i l o t i n t e r v i e w s 
t h a t " t h e r e was a whole range of i n f o r m a t i o n i n p u t s c r u c i a l 
t o i n n o v a t i o n which i n v o l v e c o n s i d e r a b l y more than a 
s t r a i g h t f o r w a r d t r a n s f e r of technology or a formal j o i n t 
venture agreement" ( B e e s l e y and R o t h w e l l , 1986, p8) . An 
important p o i n t made by the a u t h o r s was t h a t f i r m s used 
c e r t a i n formal l i n k s and a c t i v i t i e s t o g i v e a c c e s s 
i n f o r m a l l y t o f u r t h e r i n f o r m a t i o n . The example g i v e n by 
B e e s l e y and R o t h w e l l i s t h a t agency agreements may be 
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undertaken i n order to g a i n a c c e s s to t e c h n o l o g y or 
i n f o r m a t i o n on p o t e n t i a l new markets. The four c a t e g o r i e s 
of i n t e r - f i r m l i n k s t h a t they d e f i n e d were: 
1) Contract-R&D 
2) J o i n t R&D ventures 
3) Marketing r e l a t i o n s h i p s i e . agency s e l l i n g , 
c o l l a b o r a t i v e marketing 
4) Manufacturing r e l a t i o n s h i p s i e . l i c e n s i n g , 
s u b - c o n t r a c t i n g 
I t was found t h a t 84.5% of the f i r m s had one or more such 
l i n k s w i t h other f i r m s . 69% of the f i r m s had a s i g n i f i c a n t 
t e c h n i c a l or marketing l i n k , 47% had a t e c h n i c a l l i n k . Thus 
a s i g n i f i c a n t a r e a of i n t e r a c t i o n was uncovered. 
Although a few s t u d i e s of s m a l l f i r m a c t i v i t y r e f e r t o 
i n d i v i d u a l l i n k a g e s , such as those concerned w i t h l i c e n s i n g 
noted e a r l i e r (Mason, 1984; Oakey, 1984; S c o t t e t a l . , 
1986), t h e B e e s l e y and R o t h w e l l study appears t o be by f a r 
the most e x t e n s i v e study of non R&D l i n k s and i n n o v a t i o n 
c o n t r i b u t o r y i n f o r m a t i o n f l o w s i n the UK t o d a t e . 
Moreover, i t i s an important p r o g r e s s i v e c o n t r i b u t i o n t o 
the study of s m a l l f i r m i n n o v a t i o n f o r s e v e r a l r e a s o n s . 
F i r s t l y , i n n o v a t i o n i s viewed as a p r o c e s s , not merely a 
f i n a l product. Secondly, the a u t h o r s emphasise the 
p o t e n t i a l l y complementary n a t u r e of s m a l l and l a r g e f i r m s 
i n f u l f i l l i n g d i f f e r e n t p a r t s of t h e same i n n o v a t i o n 
p r o c e s s . T h i r d l y , i n l o o k i n g a t i n p u t s from o t h e r f i r m s of 
a l l s i z e s to i n n o v a t i o n s produced i n s m a l l f i r m s B e e s l e y 
and Rothwell p r o g r e s s from the common o v e r - s i m p l i f i c a t i o n 
of s m a l l f i r m s a s c o m p a r a t i v e l y important f o r i n v e n t i o n and 
l a r g e f i r m s f o r i n n o v a t i o n . F i n a l l y , t he study c o n t r i b u t e s 
t o the examination of the i n n o v a t i o n environment o u t s i d e 
i t s p r e v i o u s l i m i t s of high technology agglomerations. 
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Yet as B e e s l e y and Rothwell themselves p o i n t out, t h e i r 
study i s only a beginning, being v e r y l i m i t e d i n i t s 
coverage and, i t may be noted, i n i t s d e t a i l . The number 
of r e p l i e s t o the survey was 103, and t h e s e were spread 
a c r o s s a l l s e c t o r s , and a c r o s s a wide s i z e r a n g e -
i n c l u d i n g a group of f i r m s w i t h 'over 500 employees'. 
F u r t h e r , t h e study i s l i m i t e d t o t h o s e i n n o v a t i o n s which 
a r e judged t o be 'important'. More fundamentally, d e s p i t e 
the a u t h o r s ' emphasis on the a s p e c t of c r o s s s i z e - s e c t o r 
l i n k a g e s and the p o t e n t i a l f o r s m a l l f i r m - l a r g e f i r m 
complementary a c t i v i t y , the dat a gathered f a i l t o 
d i f f e r e n t i a t e between the s i z e of l i n k e d f i r m s . The p r e s e n t 
study t h e r e f o r e aims to p r o g r e s s t h e debate through t he 
c o l l a t i o n and a n a l y s i s of f r e s h d a t a on i n n o v a t i o n 
c o n t r i b u t o r y i n f o r m a t i o n f l o w s i n t o s m a l l e l e c t r o n i c s 
f i r m s , v i a r e s e a r c h o r i e n t a t e d and commercial i n t e r - f i r m 
r e l a t i o n s h i p s , w i t h s p e c i f i c r e f e r e n c e t o the s i z e of the 
l i n k e d f i r m s . 
4.9 Summary and Co n c l u s i o n s 
The development of new high t e c h n o l o g i e s based on micro-
e l e c t r o n i c s has re-emphasised t h e r e l a t i o n s h i p between the 
p r o c e s s e s of i n n o v a t i o n and s m a l l f i r m s e c t o r development. 
With the s m a l l e r s c a l e of c u r r e n t new t e c h n o l o g i e s t h e 
p o t e n t i a l f o r ent r e p r e n e u r s to undertake p r o d u c t i o n w i t h i n 
s m a l l f i r m s has re-emerged. New s m a l l f i r m s may be s e t up 
to e x p l o i t new i n n o v a t i o n s , t h e r e b y c o n t r i b u t i n g t o t h e 
expansion of a co m p e t i t i v e independent s m a l l f i r m s e c t o r 
w i t h i n h e r e n t growth p o t e n t i a l . I n n o v a t i o n i s t h u s a new 
s m a l l f i r m g e n e r a t i n g f a c t o r . I n the c o n t e x t of t h e 
p a r t i c u l a r l y r a p i d r a t e of c o m p e t i t i v e product development 
w i t h i n the e l e c t r o n i c s i n d u s t r y t h e a b i l i t y t o i n n o v a t e and 
develop new products i s a l s o an important f a c t o r i n the 
s u r v i v a l and growth of f i r m s . The g e n e r a t i o n o f i n n o v a t i o n 
i s t h e r e f o r e a fundamental element i n the v i t a l i t y and 
growth p o t e n t i a l of the s m a l l f i r m s e c t o r . 
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At the same time, the changing t e c h n o l o g i c a l paradigm has 
a l t e r e d the r e l a t i o n s h i p between f i r m s i z e and the c a p a c i t y 
t o engage i n t e c h n o l o g i c a l i n n o v a t i o n . As a r e s u l t , the 
a b i l i t y of the s m a l l f i r m s e c t o r t o engage i n i n n o v a t i v e 
a c t i v i t y has i n c r e a s e d . The d e c r e a s i n g s c a l e of the 
technology enables the s m a l l f i r m s e c t o r t o be a more 
s i g n i f i c a n t f o r c e i n i n n o v a t i o n g e n e r a t i o n t h a n d u r i n g 
p e r i o d s when l a r g e s c a l e t e c h n o l o g i c a l and p r o d u c t i v e 
o r g a n i s a t i o n i s dominant. 
The changing r e l a t i o n s h i p between the s m a l l f i r m s e c t o r and 
i n n o v a t i o n g e n e r a t i o n has i m p l i c a t i o n s f o r the 
r e l a t i o n s h i p s between s m a l l f i r m s and o t h e r u n i t s of 
economic a c t i v i t y . A c o m p e t i t i v e l y i n n o v a t i v e s m a l l f i r m 
s e c t o r i s a s e c t o r of independent economic v a l u e . 
I n n o v a t i v e a c t i v i t y i s thus a f u r t h e r c h a r a c t e r i s t i c 
d e f i n i n g the r o l e of the s m a l l f i r m s e c t o r as adding v a l u e 
to the economy, r a t h e r than as a dependent and temporary 
r e l o c a t i o n f o r d i s p l a c e d l a r g e f i r m a c t i v i t y , as d i s c u s s e d 
i n Chapter Three. 
D e s p i t e t h e s i g n i f i c a n c e of i n n o v a t i v e a c t i v i t y t o t h e 
s m a l l f i r m s e c t o r , t h i s l i t e r a t u r e r eview has i l l u s t r a t e d 
t h a t p r e v i o u s work i n the f i e l d has been r e l a t i v e l y l i m i t e d 
i n q u a n t i t y . As noted w i t h r e s p e c t to s m a l l f i r m s t u d i e s as 
a whole, the s u b j e c t has tended t o v a r y w i t h the s c a l e of 
i n d u s t r i a l u n i t s of p r o d u c t i o n . Thus i t i s only s i n c e the 
1970s t h a t the s m a l l f i r m s e c t o r has been a f o c u s of 
a t t e n t i o n . T h i s i s a l s o t r u e of t h e e x a m i n a t i o n of 
i n n o v a t i o n i n s m a l l f i r m s . 
Moreover, the q u a l i t y of the d a t a c o l l e c t e d i s l i m i t e d . 
E a r l y s t u d i e s tended t o be based on proxy measures of 
i n n o v a t i v e a c t i v i t y such as the employment of Q u a l i f i e d 
S c i e n t i s t s and E n g i n e e r s . More r e c e n t s t u d i e s , which remain 
l i m i t e d i n number, have tended t o use vague d e f i n i t i o n s , 
such as 'incremental changes* (Cannon, 1985; Markusen and 
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T e i t z , 1985), which l a c k p r e c i s i o n and do not a l l o w f o r the 
comparison of r e s u l t s between s t u d i e s . An attempt t o use a 
more s p e c i f i c d e f i n i t i o n i s e v i d e n t i n t h e SPRU database, 
which s t i p u l a t e s i t s concern w i t h 'important' i n n o v a t i o n s . 
T h i s f a i l s t o overcome t h e problems of i n t e r - s t u d y 
comparison. C l e a r l y a u s e f u l base of i n f o r m a t i o n f o r 
comparative purposes r e q u i r e s the development and 
a p p l i c a t i o n of a more p r e c i s e d e f i n i t i o n of i n n o v a t i o n . 
The tendency t o study i n n o v a t i o n i n r e l a t i o n t o t h e s i z e of 
u n i t of production has a l s o r e s u l t e d i n a comparative 
paradigm predominating i n the f i e l d . That i s , t h e degree of 
i n n o v a t i v e n e s s of one s i z e s e c t o r has been compared w i t h 
another. The b i a s towards a comparative paradigm has been 
strengthened by the view of i n n o v a t i o n a s measurable as a 
s i n g l e event i n time. The m a j o r i t y of p r e v i o u s s t u d i e s have 
d e f i n e d i n n o v a t i o n as the p o i n t a t which an i n n o v a t i v e 
development i s commercially e x p l o i t e d . S t u d i e s which 
s e p a r a t e ' i n v e n t i o n ' from the o v e r a l l i n n o v a t i o n go some 
way t o r e c o g n i s i n g t h a t i n n o v a t i o n i s more complex, but 
both conceptual frames b a s i c a l l y f a i l t o r e c o g n i s e t h a t 
i n n o v a t i o n i s a p r o c e s s comprised of many s t a g e s , which may 
take p l a c e i n a number of l o c a t i o n s . 
The dominance of the comparative paradigm and the use of a 
s i m p l i s t i c d e f i n i t i o n of i n n o v a t i o n a s a d i s t i n c t event 
have c o n s t r a i n e d the study of i n n o v a t i o n . T y p i c a l l y 
r e s e a r c h has compared the v a l u e of d i f f e r e n t s i z e s e c t o r s 
i n i n n o v a t i o n i n terms of the number of f i n a l s t a g e 
products produced. Where the i n n o v a t i o n p r o c e s s has been 
d i v i d e d i n t o t h e i n v e n t i v e and i n n o v a t i v e s t a g e s , the 
p r e v a i l i n g typology i s of the s m a l l f i r m a s p r i m a r i l y 
i n v e n t i v e and the l a r g e f i r m as i n n o v a t i v e . Such approaches 
impose s u b s t a n t i a l l i m i t a t i o n s on c o n s i d e r a t i o n of the 
p o t e n t i a l f o r i n t e r a c t i o n between the s i z e s e c t o r s w i t h i n 
the i n n o v a t i o n p r o c e s s . 
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More r e c e n t l y i t has begun t o be r e c o g n i s e d ( B e e s l e y and 
Rothwell, 1985), t h a t i n n o v a t i o n i s a p r o c e s s c o n s i s t i n g of 
many s t a g e s , which may take p l a c e i n a number of l o c a t i o n s 
and t h a t t h e r e f o r e f i r m s of d i f f e r e n t s i z e s may i n t e r a c t i n 
a complex way, c o n t r i b u t i n g a t d i f f e r e n t l e v e l s t o t h e 
completion of the i n n o v a t i o n p r o c e s s . However, w h i l s t 
B e e s l e y and Rothwell take a l a r g e s t e p i n n o t i n g the 
p o t e n t i a l l y complementary nature of s m a l l f i r m and l a r g e 
f i r m a c t i v i t y , and i n p a r t i c u l a r t h e r o l e of s m a l l f i r m s i n 
developing concepts, or other i n p u t s , g e nerated e l s e w h e r e , 
t h e i r work p r o v i d e s no data s p e c i f i c a l l y r e l a t i n g t o t h e 
s i z e of f i r m s i n t e r a c t i n g i n the i n n o v a t i o n p r o c e s s . 
A s u b s t a n t i a l a r e a i n which l i t t l e d a t a have been 
c o l l e c t e d , and i n which the q u a l i t y of those d a t a a r e 
c o n s i d e r a b l y l i m i t e d , and y e t which may be fundamental t o 
the understanding of the c o n t r i b u t i o n of the s m a l l f i r m 
s e c t o r t o t h e economic dynamic of i n n o v a t i o n l i a s been 
i d e n t i f i e d . Having a l s o e s t a b l i s h e d the s i g n i f i c a n c e of the 
r e l a t i o n s h i p between s m a l l f i r m g e n e r a t i o n and i n n o v a t i o n 
g e n e r a t i o n and i d e n t i f i e d the l a c k of u n d e r s t a n d i n g of t h i s 
a s p e c t of s m a l l f i r m a c t i v i t y , the p r e s e n t r e s e a r c h aims t o 
c o n t r i b u t e t o t h i s f i e l d of knowledge. More s p e c i f i c a l l y 
the r e s e a r c h undertaken i n t h i s study aims: 
i ) to e s t a b l i s h a new d e f i n i t i o n of i n n o v a t i o n which w i l l 
g enerate data on s p e c i f i c l e v e l s of i n n o v a t i v e change, 
e n a b l i n g c r o s s - s t u d y comparison; 
i i ) t o e s t a b l i s h the l e v e l of i n n o v a t i v e a c t i v i t y i n s m a l l 
f i r m s w i t h i n the survey p o p u l a t i o n ; 
i i i ) t o examine the nature of t h a t a c t i v i t y , s p e c i f i c a l l y 
i n r e l a t i o n t o the p o t e n t i a l l y complementary r o l e of 
s m a l l f i r m s and l a r g e f i r m s i n t h e i n n o v a t i o n p r o c e s s 
through a study of the flow of i n n o v a t i o n - c o n t r i b u t o r y 
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i n f o r m a t i o n from l a r g e f i r m s t o s m a l l v i a a range of 
i n t e r - f i r m l i n k a g e s . 
The f o r m u l a t i o n of a new d e f i n i t i o n of i n n o v a t i o n i s 
d i s c u s s e d i n Chapter F i v e , and t h e r e s u l t s of t h e d a t a 
c o l l e c t i o n and a n a l y s i s a r e p r e s e n t e d i n Chapter Seven. 
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CHAPTER FIVE: METHODOLOGY 
5.1 I n t r o d u c t i o n 
Chapters Two, Three and Four p r e s e n t e d d e t a i l e d r e v i e w s of 
l i t e r a t u r e concerned w i t h t h e r o l e of s m a l l f i r m s i n the 
economy, and h i g h l i g h t e d a number of a r e a s i n which our 
knowledge and understanding of the s e c t o r i s l i m i t e d . As 
s e t out i n t h e s e c h a p t e r s , i t i s w i d e l y c o n s i d e r e d t h a t the 
s m a l l f i r m s e c t o r i s of g r e a t v a l u e t o t h e economy, y e t 
f i r m evidence of i t s s i z e , and i t s c o n t r i b u t i o n t o economic 
growth i n terms of fundamental a c t i v i t i e s s u c h a s 
employment c r e a t i o n and i n n o v a t i o n g e n e r a t i o n i s s p a r s e . 
Furthermore, w h i l s t t h e o r e t i c a l d i s c u s s i o n s c o n s i d e r the 
r e l a t i o n s h i p s of s m a l l f i r m s and l a r g e f i r m s , t h e 
consequent degree of independence of the s m a l l f i r m s e c t o r 
and the a d d i t i o n a l i t y of i t s a c t i v i t i e s , v e r y few s t u d i e s 
have undertaken t o t e s t the t h e o r i e s . 
Having presented a review of the l i t e r a t u r e e ach of the 
preceding c h a p t e r s has d e t a i l e d t h e a r e a s of i n t e r e s t and 
the s p e c i f i c o b j e c t i v e s of the p r e s e n t r e s e a r c h . 
Fundamentally the q u e s t i o n s of i n t e r e s t here a r e the 
r e l a t i v e s c a l e of the s m a l l f i r m s e c t o r i n terms of the 
o v e r a l l s t r u c t u r e of i n d u s t r y ; t h e c o n t r i b u t i o n w hich the 
s m a l l f i r m s e c t o r makes to j o b c r e a t i o n , through both the 
expansion of e x i s t i n g s m a l l f i r m s and the g e n e r a t i o n of new 
f i r m s ; and the r o l e of the s m a l l f i r m s e c t o r i n i n n o v a t i o n 
g e n e r a t i o n . The a c t i v i t i e s of the s m a l l f i r m s e c t o r i n each 
of t h e s e spheres i s c o n s i d e r e d i n the c o n t e x t of t h e whole 
body of i n d u s t r y , and i n p a r t i c u l a r , i n terms of i t s 
r e l a t i o n s h i p t o the l a r g e f i r m s e c t o r . Thus, i n r e l a t i o n t o 
employment a primary aim of the study i s to t e s t the 
hypotheses c o n t a i n e d i n r e c e s s i o n push t h e o r y c o n c e r n i n g 
the degree of dependency of the s m a l l f i r m s e c t o r on the 
l a r g e f i r m s e c t o r i n the formation o f new f i r m s , and the 
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o p e r a t i o n and growth of e s t a b l i s h e d s m a l l f i r m s . I n 
r e l a t i o n t o i n n o v a t i o n the p r e s e n t r e s e a r c h i s p a r t i c u l a r l y 
concerned w i t h i d e n t i f y i n g t h e r o l e of s m a l l f i r m s and t h e 
nature of t h e i r i n t e r a c t i o n w i t h l a r g e f i r m s w i t h i n t he 
i n n o v a t i o n p r o c e s s . 
A s i g n i f i c a n t f a c t o r c o n s t r a i n i n g t he development of 
understanding of the s m a l l f i r m s e c t o r i n the UK was a l s o 
i d e n t i f i e d d u r i n g the review of p r e v i o u s work. Namely, the 
l i m i t e d a v a i l a b i l i t y of dat a . Government s o u r c e s , which 
could p o t e n t i a l l y provide a d e t a i l e d and comprehensive 
database, a r e s i g n i f i c a n t l y l i m i t e d , s i n c e t h e r e i s no 
mandatory requirement f o r a l l s m a l l f i r m s t o r e g i s t e r w i t h 
the a u t h o r i t i e s . W h i l s t i n f o r m a t i o n i s p u b l i s h e d by the 
Department of Employment on the s i z e of f i r m s r e g i s t e r i n g 
f o r Value Added Tax (VAT) , t h e r e a r e a number of 
l i m i t a t i o n s t o the coverage of t h i s database. Not l e a s t i s 
the l i m i t a t i o n imposed by the requirement t h a t a l l the 
f i r m s r e g i s t e r e d should be e l i g i b l e t o pay VAT. T h i s 
e x c l u d e s t he s m a l l e s t f i r m s . Furthermore where the d a t e s of 
s t a r t up or c l o s u r e of f i r m s a r e or i n t e r e s t t h e dat a i s 
u n s u i t a b l e , due to t i m e l a g s i n e l i g i b i l i t y and i n the 
r e v i s i o n of the database (Department of Employment, 
1983,1987). L a s t l y , the a v a i l a b i l i t y of t h e dat a i s h i g h l y 
r e s t r i c t e d , due t o i t s c o n f i d e n t i a l i t y , p a r t i c u l a r l y where 
s u b s e t s such a s i n d u s t r i a l s e c t o r s o r s u b - n a t i o n a l a r e a s 
a r e r e q u i r e d . 
The Department of Trade and I n d u s t r y a l s o c o l l e c t s and 
p u b l i s h e s i n f o r m a t i o n on the s c a l e of e s t a b l i s h m e n t s , f o r 
example i n the 'Analyses of UK Manufacturing ( L o c a l ) U n i t s 
by Employment S i z e * p u b l i s h e d i n the B u s i n e s s Monitors 
Production S e r i e s by the B u s i n e s s S t a t i s t i c a l O f f i c e . 
However, t h e s e p u b l i c a t i o n s c a r r y notes on a number of 
l i m i t a t i o n s t o the data, i n c l u d i n g t he f a c t t h a t t he 
s m a l l e s t f i r m s a r e sampled, and t h a t t h e r e i s l i m i t e d 
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in f o r m a t i o n on the s t a t u s of the e s t a b l i s h m e n t s . Problems 
of a v a i l a b i l i t y again c o n s t r a i n the use of t h e s e d a t a . 
E s t a b l i s h m e n t d a t a such as t h a t c o l l a t e d by the Departments 
of Employment and Trade and I n d u s t r y a r e a l s o s e v e r e l y 
c o n s t r a i n e d by s u b j e c t , t e n d i n g t o be l i m i t e d t o f i n a n c i a l 
and employment in f o r m a t i o n . With r e g a r d t o i n n o v a t i o n t he 
only c e n t r a l database i n e x i s t e n c e i s t h a t c o m p r i s i n g 
p a t e n t r e g i s t r a t i o n . R e g i s t r a t i o n i s v o l u n t a r y , and t h i s 
source of i n f o r m a t i o n i s t h e r e f o r e w i d e l y c r i t i c i s e d a s 
incomplete, due to the r e l u c t a n c e of f i r m s t o r e g i s t e r 
p a t e n t s , e s p e c i a l l y where the g e n e r a l i n d u s t r i a l r a t e of 
t e c h n o l o g i c a l development i s v e r y r a p i d . T h i s problem was 
i l l u s t r a t e d by the d i s m i s s i v e a t t i t u d e s of the i n t e r v i e w e e s 
expressed during t h e survey i n t e r v i e w s . The need f o r 
c o n f i d e n t i a l i t y p r e c l u d e s t he r e l e a s e of d i s a g g r e g a t e d 
p a t e n t information, and the i d e n t i t y of r e g i s t e r e d f i r m s , 
f o r survey work. 
There i s , then, a d e a r t h of comprehensive and a c c u r a t e d a t a 
a v a i l a b l e on the s m a l l f i r m s e c t o r , and f o r t h i s r e a s o n 
t h e r e has been a s t r o n g emphasis on the c o l l e c t i o n of 
primary information i n most s t u d i e s of s m a l l f i r m s . The 
p r e s e n t study, with the aims of measuring a c c u r a t e l y t he 
s c a l e of the s m a l l f i r m s e c t o r , g a t h e r i n g i n f o r m a t i o n on 
the p a t t e r n of s m a l l f i r m a c t i v i t i e s and i d e n t i f y i n g i n t e r -
f i r m r e l a t i o n s h i p s , i s no e x c e p t i o n . With the e m p i r i c a l 
work as a fundamental b a s i s f o r the study, i n terms of both 
the d e s c r i p t i o n and the a n a l y s i s of the s m a l l f i r m s e c t o r , 
c o n s i d e r a b l e c a r e i s r e q u i r e d i n e s t a b l i s h i n g a s u i t a b l e 
methodology f o r the c o l l a t i o n and a n a l y s i s of the d a t a . The 
aim of t h i s chapter i s t o d e s c r i b e and e x p l a i n t h e c h o i c e 
of methodology. 
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5.2 Survey Methods 
Having e s t a b l i s h e d the need t o o b t a i n new e m p i r i c a l d a t a , 
t h e most d i r e c t method of data c o l l e c t i o n w i l l be t o 
approach the s m a l l f i r m s themselves f o r i n f o r m a t i o n . That 
i s , t o undertake some survey work. The c h o i c e o f s u r v e y 
method depends fundamentally on the s c a l e and n a t u r e of the 
d a t a t o be c o l l e c t e d , although t h e c o n s t r a i n t s on r e s o u r c e s 
which r e a l i s t i c a l l y e x i s t i n any study w i l l a l s o be a 
determinant, These f a c t o r s a r e i n t e r - r e l a t e d s i n c e 
d e c i s i o n s on the parameters of the study w i l l be made i n 
the l i g h t of r e s o u r c e a v a i l a b i l i t y . 
The fundamental parameters of the p r e s e n t r e s e a r c h a r e the 
s t a t u s of e s t a b l i s h m e n t s , employment g e n e r a t i o n , i n n o v a t i v e 
a c t i v i t y , and the i n d u s t r i a l s e c t o r and s p a t i a l l o c a t i o n of 
the study. These parameters a r e d i s c u s s e d i n more d e t a i l 
below ( S e c t i o n s 5.4 to 5.7), but the i n d u s t r i a l s e c t o r and 
s p a t i a l boundaries of the study may u s e f u l l y be noted a t 
t h i s p o i n t t o be the e l e c t r o n i c s s e c t o r of the South West 
of England (the SW). 
The n a t u r e of the data r e q u i r e d i s predominantly 
q u a n t i f i a b l e . For example, the d a t e of s t a r t up, t h e number 
of employees, the p r o p o r t i o n of s a l e s going t o a l i m i t e d 
number of customers, the number of i n n o v a t i v e changes 
i n t r o d u c e d by the firm, and the number of l i n k s which the 
s m a l l f i r m s had w i t h l a r g e f i r m s . A more complete p i c t u r e 
of the p a t t e r n and p a r t i c u l a r l y t he p r o c e s s e s a t work would 
be v i s i b l e i f q u a l i t a t i v e d a t a were a l s o c o l l e c t e d . 
Examples of t h e s e i n c l u d e i n f o r m a t i o n on t h e a t t i t u d e s of 
employees t o the t h r e a t of redundancy, the n a t u r e of the 
i n t e r - f i r m r e l a t i o n s h i p s and the ways i n which i n p u t s t o 
the i n n o v a t i o n p r o c e s s were u s e f u l . 
I n r e l a t i o n t o the s c a l e of the study, g i v e n i t s f i r s t aim 
i s to determine the s i z e of the s m a l l f i r m s e c t o r i n 
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r e l a t i o n t o the whole of t h e i n d u s t r i a l s e c t o r , a method 
which aims to i d e n t i f y and e s t a b l i s h the s t a t u s of a l l the 
e s t a b l i s h m e n t s i n the i n d u s t r y i s r e q u i r e d . Thus t h e study 
needs t o accomplish c o n s i d e r a b l e breadth i n r e l a t i o n t o the 
number of f i r m s c o n t a c t e d . At the same time t h e amount and 
n a t u r e of the i n f o r m a t i o n sought demands a method a l l o w i n g 
some degree of d e t a i l to be obtained. 
A wide range of survey methods e x i s t s , from i n d i v i d u a l 
f a c e - t o - f a c e u n s t r u c t u r e d d i s c u s s i o n s t o f u l l y s t r u c t u r e d 
p o s t a l l y d i s p a t c h e d q u e s t i o n n a i r e s , f o r example. The two 
most v i a b l e means of g a i n i n g a v e r y broad coverage of a 
p o p u l a t i o n spread over a wide s p a t i a l a r e a such a s the SW 
r e g i o n a r e through a telephone or a p o s t a l s u r v e y . The 
former enables more d i r e c t c o n t a c t , and t h e r e f o r e g r e a t e r 
f l e x i b i l i t y i n e x p l o r i n g the q u e s t i o n s , i n c l u d i n g the 
a b i l i t y to explore q u a l i t a t i v e i s s u e s . T h i s method was 
employed by Gould and Keeble (1985). However, i t i s 
r e l a t i v e l y expensive i n terms of telephone c o s t s and human 
r e s o u r c e s . The second, a p o s t a l survey, has l i m i t a t i o n s i n 
r e l a t i o n t o f l e x i b i l i t y and q u a l i t a t i v e d a t a c o l l e c t i o n , 
but a l s o a number of advantages. T h i s method a l l o w s a wide 
range of data to be gathered a t a low c o s t . Moreover, a 
w r i t t e n q u e s t i o n n a i r e can be completed a t the convenience 
of the respondent, and may t h e r e f o r e a c h i e v e a h i g h e r 
response r a t e . F u r t h e r , i f the q u e s t i o n s r e q u i r e d e t a i l e d 
or r e t r o s p e c t i v e data t h i s method has a s i g n i f i c a n t 
advantage i n a l l o w i n g the respondent time t o c o n f e r w i t h 
c o l l e a g u e s or r e f e r to documentation (Moser and K a l t o n , 
1986, p258) . I t was t h e r e f o r e decided t h a t t h e major 
element of data c o l l e c t i o n should be undertaken through a 
p o s t a l q u e s t i o n n a i r e s u r v e y . 
I n order t o overcome l i m i t a t i o n s r e g a r d i n g q u a l i t a t i v e d a t a 
g a t h e r i n g by a p o s t a l survey a number of complementary i n -
depth f a c e - t o - f a c e i n t e r v i e w s were d e c i d e d upon. These 
would ta k e p l a c e i n a s m a l l sample of f i r m s a f t e r the 
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p o s t a l q u e s t i o n n a i r e survey, a l l o w i n g i s s u e s a r i s i n g from 
the survey r e s u l t s t o be examined f u r t h e r , and i n 
p a r t i c u l a r t o provide more d e t a i l e d i l l u s t r a t i v e examples 
of the p a t t e r n s or p r o c e s s e s under c o n s i d e r a t i o n . 
A l a r g e component of the i n t e r v i e w s i n t h i s c a s e was 
concerned w i t h t h e examination of t h e i n n o v a t i o n l e v e l of 
the f i r m , the l i n k a g e s of the f i r m w i t h o t h e r f i r m s , and 
the e f f e c t s of t h e s e l i n k a g e s on the i n n o v a t i o n l e v e l - The 
reason f o r t h e s e being the f o c a l t o p i c s was t h a t t h e y a r e 
to some ex t e n t d i f f i c u l t t o d e f i n e , and s u b j e c t i v e , and 
t h e r e f o r e f u r t h e r i n f o r m a t i o n gained through d i s c u s s i o n s 
were p a r t i c u l a r l y u s e f u l i n complementing t h e p o s t a l 
q u e s t i o n n a i r e survey. 
However, the s u b j e c t i v i t y of t h e s e i s s u e s a l s o i n c r e a s e s 
the l i k e l i h o o d of b i a s e d responses i n the i n t e r v i e w , where 
t h e i n t e r v i e w e e i s f a c e - t o - f a c e w i t h t h e i n t e r v i e w e r . F o r 
example i t i s p o s s i b l e t h a t the f i r m owner would be tempted 
t o t r y t o impress t he i n t e r v i e w e r w i t h l e v e l s of 
in n o v a t i o n . I n t e r v i e w e r b i a s i s the main problem w i t h t h i s 
type of survey, but can be minimised by a t r a i n e d 
i n t e r v i e w e r (Moser and K a l t o n , 1986) . I n t h i s c a s e t h e 
i n t e r v i e w e r (the author) was t r a i n e d , a l t h ough not i n 
s p e c i f i c a l l y i n d u s t r i a l i n t e r v i e w s . Some i n d u s t r i a l 
i n t e r v i e w e x p e r i e n c e had a l s o been gained d u r i n g t h e p i l o t 
s t a g e of the p o s t a l q u e s t i o n n a i r e d e s i g n . 
The i n t e r v i e w e r (the author) would a l s o be t h e data 
a n a l y s t , which i s c l e a r l y an advantage i n t h a t t h e a n a l y s t 
then has a c c e s s to the f u l l range of i n f o r m a t i o n p r o v i d e d 
by the i n t e r v i e w . The importance of t h i s i s emphasised by 
Gordon and Langmaid (1988) i t i s e s s e n t i a l t h a t t h e 
p e r s o n ( s ) who conducted the q u a l i t a t i v e i n t e r v i e w s or 
groups i n t e r p r e t t h e database" (Gordon and Langmaid, 1988, 
p2 ) . 
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The i n t e r v i e w s would be s e m i - s t r u c t u r e d , based on a number 
of key p o i n t s around which the i n t e r v i e w was b u i l t . T h i s 
would a l l o w the i n t e r v i e w e r scope t o examine t h o s e t o p i c s 
most p e r t i n e n t t o t h e p a r t i c u l a r respondent, i n v e s t i g a t e 
complex a r e a s i n more d e t a i l and e l a b o r a t e on p o i n t s of 
i n t e r e s t i n r e l a t i o n to the i n d i v i d u a l f i r m as t h e y a r o s e , 
w h i l s t adhering t o a b a s i c s t r u c t u r e t o ensure t h a t a l l t h e 
fundamental p o i n t s were covered. 
The i n t e r v i e w s were scheduled t o a l l o w between one and one 
and a h a l f hours, and were tape recorded. Although the 
respondents were given the option, none of them v o i c e d 
o b j e c t i o n s to the tape r e c o r d i n g . T h i s method of r e c o r d i n g 
has the advantage of f r e e i n g the i n t e r v i e w e r from manually 
r e c o r d i n g the data, and e n s u r i n g a complete r e c o r d i n g of 
the i n t e r v i e w . One p o t e n t i a l problem w i t h tape r e c o r d i n g i s 
t h a t i t may lower the a c c u r a c y of r e p o r t i n g on s e n s i t i v e 
i s s u e s (Moser and K a l t o n , 1986). However, t h i s was not 
found t o be an obvious problem i n the p r e s e n t s t u d y . On two 
o c c a s i o n s the respondent i n d i c a t e d t h a t product 
developments or customer names and r e l a t i o n s h i p s were 
c o n f i d e n t i a l . I n n e i t h e r of t h e s e c a s e s however were t h e s e 
d e t a i l s e s s e n t i a l to the d e s c r i p t i o n of t h e p r o c e s s e s 
i n v o l v e d . 
5.3 C o n s t r u c t i o n of the Survey Frame 
Having decided on the mode of survey, i t i s n e c e s s a r y t o 
decide on whether the survey should be a p p l i e d t o t h e t o t a l 
p o p u l a t i o n , t h a t i s , a census, or t o a sample of the 
p o p u l a t i o n . Given the o b j e c t i v e of i d e n t i f y i n g t h e s c a l e of 
the s m a l l f i r m s e c t o r w i t h i n t h e i n d u s t r y the i d e a l would 
be t o undertake a census. That i s , to attempt t o i d e n t i f y 
a l l the e s t a b l i s h m e n t s comprising the p o p u l a t i o n . With 
regard t o the other d a t a of i n t e r e s t , a sample i s 
a c c e p t a b l e provided i t i s r e p r e s e n t a t i v e of t h e t o t a l 
p o p u l a t i o n . 
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The t o t a l p o p u l a t i o n i n t h i s c a s e c o m p r i s e s a l l t h e 
e l e c t r o n i c s e s t a b l i s h m e n t s o p e r a t i n g i n the r e g i o n . Perhaps 
the most a c c u r a t e method of i d e n t i f y i n g e v e r y r e l e v a n t 
e s t a b l i s h m e n t would be to undertake a door-to-door survey, 
where the f u n c t i o n of every u n i t of o c c u p a t i o n c o u l d be 
e s t a b l i s h e d . T h i s would c l e a r l y be a v a s t t a s k , and even 
w i t h c o n s i d e r a b l e r e s o u r c e s r a i s e s problems of l o g i s t i c s , 
such as the time l a g between the f i r s t and l a s t element of 
t h e survey. The a l t e r n a t i v e i s t h e use of e x i s t i n g 
d atabases of i n d u s t r i a l e s t a b l i s h m e n t s . Although t h e r e a r e 
no guarantees t h a t t h e s e w i l l be f u l l y comprehensive, i t i s 
l i k e l y t h a t use of a number of such s o u r c e s w i l l t o g e t h e r 
provide a sample w i t h a very s u b s t a n t i a l degree of coverage 
of the p o p u l a t i o n . 
I n a study of s m a l l e n g i n e e r i n g f i r m s i n which the 
u t i l i s a t i o n of D i l l m a n ' s T o t a l Design Method (TDM) of 
implementing p o s t a l q u e s t i o n n a i r e s u r v e y s was a n a l y s e d . 
Cragg (1987) found County C o u n c i l D i r e c t o r i e s t o be t h e 
most c o s t - e f f e c t i v e and a p p r o p r i a t e means of c o m p i l i n g a 
sampling frame. The survey frame was t h e r e f o r e c o l l a t e d 
from a number of l i s t s and d i r e c t o r i e s , i n c l u d i n g 'The 
E l e c t r o n i c s I n d u s t r y i n Devon and C o r n w a l l ' , produced by 
the Devon and Cornwall Development Bureau, L o c a l A u t h o r i t y 
manufacturing d i r e c t o r i e s compiled a t both county and i n 
some c a s e s d i s t r i c t l e v e l , and l i s t s of i n d u s t r i a l e s t a t e s 
t e n a n t s . 
Where t h e r e was some doubt as t o the r e l e v a n c e of a 
b u s i n e s s t o the study i t was i n c l u d e d and q u e s t i o n s i n the 
survey were aimed a t i d e n t i f y i n g those e s t a b l i s h m e n t s 
i n c o r r e c t l y c l a s s i f i e d a s e l e c t r o n i c m a n u f a c t u r ing 
b u s i n e s s e s . The t o t a l apparent i d e n t i f i a b l e p o p u l a t i o n was 
549 e s t a b l i s h m e n t s . The e s t a b l i s h m e n t was t a k e n a s t h e 
prime u n i t as i t was not p o s s i b l e t o t e l l t h e s t a t u s of the 
e s t a b l i s h m e n t from the i n d u s t r i a l l i s t s - the e s t a b l i s h m e n t 
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i s e q u i v a l e n t to the s i t e . The s t a t u s of the e s t a b l i s h m e n t s 
was then a s c e r t a i n e d from the q u e s t i o n n a i r e . 
The sample of f i r m s t o be i n t e r v i e w e d comprised s i x t a k e n 
from those respondents which were s m a l l independent f i r m s , 
s i n c e t h e s e comprised t h e main f o c u s of t h e s t u d y . The 
c h o i c e of the f i r m s t o be i n t e r v i e w e d r e f l e c t e d t h e mix of 
f i r m s i n terms of claimed i n n o v a t i o n l e v e l s and l i n k a g e 
t y p e s . I n a d d i t i o n the f i r m s were chosen w i t h r e g a r d t o 
t h e i r spread over a broad g e o g r a p h i c a l a r e a i n o r d e r t o 
r e f l e c t the p o p u l a t i o n a s a whole and t o m i n i m i s e v e r y 
l o c a l e f f e c t s which could perhaps o c c u r such a s , f o r 
example, a number of s m a l l f i r m s having l i n k s w i t h one 
p a r t i c u l a r l a r g e l o c a l f i r m . 
5.4 The D e f i n i t i o n of the Survey P o p u l a t i o n 
5.4.1 The I n d u s t r i a l S e c t o r 
The c h o i c e of the t a r g e t s e c t o r f o r the e m p i r i c a l element 
of the p r o j e c t was based on s e v e r a l f a c t o r s , i n c l u d i n g the 
e x i s t i n g l i t e r a t u r e and the r e s o u r c e s of time and f i n a n c e 
a v a i l a b l e . The review of the s m a l l f i r m s l i t e r a t u r e 
suggested the high technology s e c t o r as b e i n g of 
c o n s i d e r a b l e t o p i c a l i n t e r e s t t o both academics and 
economic p l a n n e r s , and one i n which d a t a a r e l i m i t e d so 
t h a t the c o l l e c t i o n of new d a t a i s i n i t s e l f a s i g n i f i c a n t 
c o n t r i b u t i o n to the development of knowledge: 
"As o l d e r manufacturing i n d u s t r i a l s e c t o r s 
d e c l i n e , the hope i n many c o u n t r i e s i s t h a t 
growth i n high technology i n d u s t r i e s w i l l 
compensate. Consequently t h e s e newer 
i n d u s t r i e s a r e g i v e n v a r y i n g degrees o f 
p r i v i l e g e d s t a t u s , both by governments and 
p u b l i c opinion. Those l o c a l i t i e s t h a t a r e 
claimed to have a c o n c e n t r a t i o n of high t e c h 
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i n d u s t r i e s a r e en v i e d by other l e s s f o r t u n a t e 
a r e a s , and l o c a l a u t h o r i t y i n d u s t r i a l 
i n i t i a t i v e s o f t e n aim t o r e p l i c a t e t h o s e 
f a c t o r s t h a t a r e assumed t o a t t r a c t high t e c h 
i n d u s t r i a l i s t s However, i n t h e UK a t 
l e a s t , t h i s optimism has not been founded on 
any s e r i o u s assessment of the m e r i t s of t h e 
popular c l a i m s f o r h i g h t e c h i n d u s t r i e s . " 
(Breheny and McQuaid, 1987, p296). 
I n i t i a l l y t h e r e f o r e t h e d e c i s i o n t o f o c u s on high 
technology i n d u s t r y was taken. The n e x t s t a g e was the 
p r e c i s e d e f i n i t i o n of 'high technology' i n d u s t r i e s , and the 
c o l l a t i o n of a survey frame of such i n d u s t r i e s . 
5.4.2 D e f i n i t i o n of High Technology I n d u s t r y 
The d e f i n i t i o n of high technology i n d u s t r y i s p r o b l e m a t i c a l 
s i n c e t h e r e i s no c l e a r , comprehensive and d i s c r e t e s e c t i o n 
of i n d u s t r y to which t h i s l a b e l may a c c u r a t e l y be a p p l i e d . 
A l a c k of p r e c i s e d e f i n i t i o n of the term 'high technology' 
was apparent i n much of the l i t e r a t u r e reviewed. However, 
t h e r e has been an i n depth d i s c u s s i o n of t h e s u b j e c t by 
McQuaid and Langridge (1984), and t h e i r s u g g e s t i o n s have 
s i n c e been adopted by s e v e r a l r e s e a r c h p r o j e c t s , i n c l u d i n g 
Breheny and McQuaid (1987, p303) and Boddy and L e v e r i n g 
(1986). 
The manufacturing i n d u s t r i e s which McQuaid and La n g r i d g e 
c o n s i d e r to be high technology take account of both t he 
1968 S I C Minimum L i s t Headings (MLHs) and t h e 1980 S I C 
A c t i v i t y Headings (AHs). The r e s u l t a n t l i s t o f i n d u s t r i e s 
i s p r e s e n t e d i n T a b l e 5.1, below. Not o n l y does m u l t i p l e 
usage add t o the c r e d i b i l i t y o f the d e f i n i t i o n , but i t s 
adoption adds t he advantage of c o m p a r a b i l i t y t o consequent 
s t u d i e s . For these reasons t h e McQuaid and Langr i d g e 
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d e f i n i t i o n was chosen as the core d e f i n i t i o n i n t h i s study. 
A more r e c e n t study of high technology d e f i n i t i o n i n the UK 
t o come to l i g h t was t h a t produced by B u t c h a r t i n 1987. 
B u t c h a r t ' s d e f i n i t i o n of high technology i n d u s t r y c o v e r s 
s e r v i c e as w e l l as manufacturing i n d u s t r i e s , and has most 
r e c e n t l y a t t r a c t e d some i n t e r e s t . I t may be t h a t i n f u t u r e 
s t u d i e s i t w i l l become more common than t h e McQuaid and 
Langridge d e f i n i t i o n . 
T a b l e 5.1: 'High Technology I n d u s t r y ' a f t e r McOuaid and 
Langridge (1984) 
Minimum 
L i s t Heading 
272 P h a r m a c e u t i c a l c h e m i c a l s and p r e p a r a t i o n s 
363 Telegraph and telephone a p p a r a t u s 
364 Radio and e l e c t r o n i c components 
365 B r o a d c a s t i n g equipment 
366 E l e c t r o n i c computers 
367 Radio, r a d a r and e l e c t r o n i c c a p i t a l goods 
383 Aerospace equipment 
A c t i v i t y 
Heading 
2570 P h a r m a c e u t i c a l products 
3302 E l e c t r o n i c data p r o c e s s i n g equipment 
3441 Telegraph and telephone a p p a r a t u s and 
equipment 
3442 E l e c t r i c a l i n s t r u m e n t s and c o n t r o l systems 
3443 Radio and e l e c t r o n i c c a p i t a l goods 
3444 Components o t h e r than a c t i v e ones, mainly 
f o r e l e c t r o n i c equipment 
3453 A c t i v e components and e l e c t r o n i c sub -
assembly 
3454 E l e c t r o n i c consumer goods and o t h e r 
e l e c t r o n i c equipment 
3640 Aerospace equipment manufacture and 
r e p a i r i n g 
7902 Telecommunications ( e x c l u d i n g P o s t O f f i c e , 
b r o a d c a s t i n g and l o c a l c a b l e r e l a y 
s y s t e m s ) . 
Boddy and L e v e r i n g (1986) make one a d d i t i o n t o t h e l i s t : 
354 S c i e n t i f i c and i n d u s t r i a l i n s t r u m e n t s and 
systems 
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A l t e r n a t i v e s u g g e s t i o n s on the manufacturing a c t i v i t i e s 
which may be d e f i n e d a s h i g h technology have been made by 
Rothwell and Z e g f e l d (1982). They p r e s e n t a l i s t o f f i e l d s 
i n which t e c h n o l o g i e s a r e a t the e a r l i e s t s t a g e s , and which 
may be the b a s i s f o r f u t u r e new i n d u s t r i e s . U n f o r t u n a t e l y 
a major problem w i t h the S I C i s t h a t t h e r e i s no s p e c i f i c 
r e c o g n i t i o n of t h e newest i n d u s t r i a l a c t i v i t i e s s u c h a s 
t h e s e , i n s t e a d they a r e i n c l u d e d i n v e r y broad e x i s t i n g 
c a t e g o r i e s . Rothwell and Z e g f e l d c o n s u l t e d the C e n t r a l 
S t a t i s t i c a l O f f i c e t o c o n f i r m which A c t i v i t y Headings 
(1980) such a c t i v i t i e s would f a l l under. R o t h w e l l and 
Zegfeld's l i s t i s r e p r e s e n t e d i n T a b l e 5.2, w i t h the 
a p p r o p r i a t e A c t i v i t y Headings w i t h i n which t h e y would be 
c l a s s i f i e d a l o n g s i d e . 
'New t e c h n o l o g i e s ' a f t e r R o t h w e l l and 
Z e q f e l d f l 9 8 2 ) 
A c t i v i t y 
Heading 
General D e s c r i p t i o n 










Bio-technology (biomass, s i n g l e - c e l l p r o t e i n , 
b io-eng i n e e r ing) 
E n e r g y - r e l a t e d t e c h n o l o g i e s ( h e a t pumps, s o l a r 
energy systems) 
E l e c t r o n i c o f f i c e equipment 
Advanced information technology 
Advanced medical e l e c t r o n i c s and new forms of 
implants 
C o a l g a s i f i c a t i o n and l i q u e f a c t i o n 
E x p l o i t a t i o n of ocean r e s o u r c e s (the ocean bed, 
a q u a c u l t u r e ) 
Robotics technology 
New agro-chemicals f o r the r e g e n e r a t i o n of 
marginal land 
Note: * = unable t o c l a s s i f y 
The c o n t r a s t between these d e f i n i t i o n s of high technology 
i n d u s t r y i l l u s t r a t e t he d i f f i c u l t i e s i n d e l i m i t i n g the 
s e c t o r . F u r t h e r : 
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"However r e f i n e d the c r i t e r i a become and however 
d e t a i l e d the s t a t i s t i c s , t h e r e w i l l always be a 
c e r t a i n degree of a r b i t r a r i n e s s a t t h e margin i n 
the r e s u l t i n g d e f i n i t i o n , p a r t i c u l a r l y where 
i n d u s t r i e s a r e an i n t i m a t e m i x t u r e of h i g h and 
low technology a c t i v i t i e s " 
( B u t c h a r t , 1987, p 8 2 ) . 
The p r a c t i c a l aim of the c o n s i d e r a t i o n of t h e d e f i n i t i o n of 
high technology i n d u s t r y w i t h i n t h i s study was the 
formation of a framework f o r t h e c o l l e c t i o n of d a t a on h i g h 
technology f i r m s i n the r e g i o n . An important s o u r c e of 
i n f o r m a t i o n was to be the L o c a l A u t h o r i t i e s . However, 
c o n t a c t w i t h the L o c a l A u t h o r i t i e s i n t h e r e g i o n showed 
t h a t i n p r a c t i c e too t h e r e was no c l e a r d e l i m i t a t i o n of 
high technology i n d u s t r i e s , even where t h e r e were p o l i c i e s 
aimed to a t t r a c t such i n d u s t r y t o the a r e a . None of the 
L o c a l A u t h o r i t i e s contacted had l i s t s of h i g h technology 
i n d u s t r i e s per s e . I n many c a s e s t h e o f f i c i a l s responding 
were very h e l p f u l and suggested f i r m s which might be of 
i n t e r e s t from t h e i r p e r s o n a l knowledge of t h e a r e a . 
However, i n g e n e r a l the only i n f o r m a t i o n a v a i l a b l e was 
l i s t s of names of companies w i t h v e r y l i m i t e d t e c h n i c a l 
e x p l a n a t i o n s of t h e i r a c t i v i t i e s . 
The review of the l i t e r a t u r e , i n a d d i t i o n t o t h e 
examination of the approach tak e n by p r a c t i t i o n e r s 
concerned w i t h i n d u s t r i a l development i l l u s t r a t e d t h a t the 
i d e n t i f i c a t i o n of f i r m s i n v o l v e d i n h i g h t e c h n o l o g y would 
be haphazard, based on l i t t l e i n f o r m a t i o n and l e s s 
knowledge. The c o n c l u s i o n was reached t h a t c o n c e n t r a t i o n on 
one s p e c i f i c i n d u s t r y would l i m i t t he p o s s i b l e i n a c c u r a c i e s 
i n c o l l a t i o n of the survey frame. 
A f u r t h e r c o m p e l l i n g reason f o r l i m i t i n g t h e b r e a d t h of the 
i n d u s t r i a l s e c t o r under examination i s t h e Schumpeterian 
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p r o p o s i t i o n t h a t t h e r o l e of any s i z e s e c t o r i n i n n o v a t i o n 
i s h i g h l y l i k e l y t o v a r y w i t h t h e s t a t e of development of 
the i n d u s t r y . C e r t a i n l y i t appears l i k e l y t h a t t h e r e would 
be some s i g n i f i c a n t d i f f e r e n c e s i n the s t a g e of development 
of t h e v a r i e t y of i n d u s t r i e s c l a s s i f i e d a s high technology, 
and t h a t t h e r o l e of the s m a l l f i r m s and the f a c t o r s 
a f f e c t i n g them could perhaps b e s t be s t u d i e d i n t h e c o n t e x t 
of a s i n g l e i n d u s t r y r a t h e r t han a complex range of 
i n d u s t r i e s . 
5.4.3 The E l e c t r o n i c s I n d u s t r y 
A f t e r c a r e f u l c o n s i d e r a t i o n of t h e s e problems i t was 
decided t o l i m i t t h e SW study t o one s p e c i f i c s e c t o r of 
high technology i n d u s t r y : e l e c t r o n i c s , i n c l u d i n g 
m i c r o - e l e c t r o n i c s . The reasons f o r the c h o i c e of high 
technology i n d u s t r y g e n e r a l l y , such as i t s youth and growth 
p o t e n t i a l , a r e e q u a l l y p e r t i n e n t t o the e l e c t r o n i c s 
i n d u s t r y a s to the broader s e c t o r . F u r t h e r , e l e c t r o n i c s i s 
a l a r g e component of high technology i n d u s t r y , i s a common 
f a c t o r i n most of the p r e v i o u s s t u d i e s o f h i g h technology 
i n d u s t r y , and i s most e a s i l y i d e n t i f i e d i n terms of 
government S I C data. 
As noted e a r l i e r , not a l l the a c t i v i t i e s i n any high 
technology s e c t o r w i l l be 'high t e c h ' . However, the 
i d e n t i f i c a t i o n of i n d i v i d u a l s t a n d a r d s of technology of the 
fi r m s would be a major survey i n i t s e l f . T h i s t h e n i s a 
study of what i s g e n e r a l l y c o n s i d e r e d to be a h i g h 
technology s e c t o r , and although i t has been narrowed a s f a r 
as p o s s i b l e t o f i r m s producing fundamentally e l e c t r o n i c 
items such a s mic r o - c h i p s , r a t h e r t han o t h e r , low 
technology components such a s metal boxes, t h e r e w i l l be 
many a s p e c t s of the i n d u s t r i a l a c t i v i t y which on t h e i r own 
would not be d e f i n e d as high technology. 
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The e l e c t r o n i c s i n d u s t r y i n c l u d e s t h e computer i n d u s t r y , 
and the d e c i s i o n had to be taken whether or not t o i n c l u d e 
computer software f i r m s i n the s u r v e y . Computer s o f t w a r e 
comprises t h e programmes, proced u r e s and documents 
a s s o c i a t e d w i t h the o p e r a t i o n of a d a t a - p r o c e s s i n g system, 
as opposed to computer hardware, which i s the p h y s i c a l 
equipment such as the d i s k d r i v e o r p r i n t e r ( L a n g l e y and 
Shain 1982; French 1986). A computer s o f t w a r e house i s a 
b u s i n e s s which produces s o f t w a r e and support s e r v i c e s t o 
computer u s e r s (Langley and S h a i n 1982). These d e f i n i t i o n s 
make i t c l e a r t h a t software i s fundamentally i n f o r m a t i o n 
r a t h e r than a t a n g i b l e good. S i n c e t h e i n t e n t i o n i s t o 
study manufacturing f i r m s , i t was decided to e x c l u d e 
computer software houses. (Where t h e r e was any doubt as t o 
the f u n c t i o n of a computer r e l a t e d f i r m , and the 
p o s s i b i l i t y t h a t both s o f t w a r e and hardware was produced, 
the f i r m was i n c l u d e d i n the i n i t i a l f r a m e ) . 
I t was apparent from the attempt t o g a t h e r i n f o r m a t i o n on 
h i g h technology i n d u s t r i e s t h a t the l o c a l a u t h o r i t i e s d i d 
not g e n e r a l l y use the formal S I C groupings t o d e f i n e the 
i n d u s t r i e s i n t h e i r d i r e c t o r i e s . T h i s probably r e f l e c t s t h e 
dependence on the information provided by the f i r m s , which 
would not be presented i n such terms. I t was d e c i d e d 
t h e r e f o r e t h a t t h e d e f i n i t i o n of e l e c t r o n i c s would be l e f t 
f a i r l y open. The f i r m s would be asked t o c l a s s i f y 
themselves as to t h e i r involvement i n e l e c t r o n i c s or 
m i c r o - e l e c t r o n i c s , and a statement of t h e formal 
c l a s s i f i c a t i o n would be unnecessary f o r t h i s . R e l e v a n t S I C s 
n e c e s s a r y f o r d e s c r i b i n g o f f i c i a l s t a t i s t i c s however may be 
taken as C l a s s e s 33 and 34, t h e most p e r t i n e n t A c t i v i t y 
Headings w i t h i n those being l i s t e d i n T a b l e 5.3, below. 
I t should be noted t h a t the S I C s were r e d e f i n e d i n 1980, 
and t h a t work r e l a t i n g t o h i s t o r i c a l d a t a (eg. L e v e r i n g , 
1986) uses the 1968 SIC. The most a p p r o p r i a t e c l a s s f o r 
e l e c t r o n i c s i n t h a t c l a s s i f i c a t i o n was S I C I X , which was 
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broader than t h e r e c l a s s i f i e d headings of the 1980 S I C used 
here. 
Table 5.3 E l e c t r o n i c S e c t o r s W i t h i n the 1980 S t a n d a r d 
I n d u s t r i a l C l a s s i f i c a t i o n 
C l a s s Group A c t i v i t y 
Heading 
34 ELECTRICAL AND ELECTRONIC 
ENGINEERING 
344 TELECOMMUNICATION EQUIPMENT, 
ELECTRICAL MEASURING EQUIPMENT, 
ELECTRONIC CAPITAL GOODS AND 
PASSIVE ELECTRONIC COMPONENTS 
3441 Telegraph and telephone a p p a r a t u s 
and equipment 
3442 E l e c t r i c a l i n s t r u m e n t s and c o n t r o l 
systems 
3443 Radio and e l e c t r o n i c c a p i t a l goods 
3444 Components o t h e r than a c t i v e 
components, mainly f o r e l e c t r o n i c 
equipment 
345 OTHER ELECTRONIC EQUIPMENT 
3453 A c t i v e components and e l e c t r o n i c 
s u b - a s s e m b l i e s 
34 54 E l e c t r o n i c consumer goods and o t h e r 
e l e c t r o n i c equipment not e l s e w h e r e 
s p e c i f i e d 
Source: S I C (1980) pp38-40. 
5.5 The Study Region 
5,5.1 D e f i n i t i o n of the Region 
The SW r e g i o n was chosen as the study r e g i o n f o r a number 
of r e a s o n s . F i r s t l y the l i t e r a t u r e s e a r c h had shown t h a t 
v ery l i t t l e work had been undertaken on s m a l l f i r m s i n the 
regi o n g e n e r a l l y and work on e l e c t r o n i c s , which was the 
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f i n a l c h o i c e of s e c t o r , had been l i m i t e d t o s m a l l p a r t s of 
the r e g i o n (eg B r i s t o l , L e v e r i n g , 1985). C o l l e c t i o n of d a t a 
i n the r e g i o n would t h e r e f o r e c o n t r i b u t e f r e s h e v i d e n c e t o 
the p i c t u r e of the UK as a whole which i s g r a d u a l l y being 
b u i l t up by an accumulation of d i s p a r a t e p r o j e c t s . 
Secondly, a t a p r a c t i c a l l e v e l , t h e r e a r e advantages t o the 
study being undertaken i n the p r o x i m i t y of the r e s e a r c h 
p r o j e c t base. P o t e n t i a l respondents t o a m a i l s u r v e y may 
respond b e t t e r i f they know of the s p o n s o r i n g i n s t i t u t i o n . 
F u r t h e r , telephone or f a c e - t o - f a c e i n t e r v i e w s i n the 
l o c a l i t y a r e l e s s s t r a i n on l i m i t e d r e s o u r c e s (Moser and 
K a l t o n , 1986). 
A l s o important i s the f a c t t h a t t h e SW r e g i o n i n c l u d e s a 
l a r g e a r e a which i s p e r i p h e r a l , both i n s p a t i a l and 
economic terms, t o the UK as a whole, and the need f o r 
indigenous growth i n p e r i p h e r a l , n o n - i n d u s t r i a l a r e a s has 
been a major s t i m u l u s of i n t e r e s t i n s m a l l f i r m s . At the 
same time the e a s t e r n p a r t of the r e g i o n i s p a r t o f t h e M4 
c o r r i d o r , and g e n e r a l l y c o n s i d e r e d t o be a major f o c u s f o r 
contemporary i n d u s t r i a l growth. 
Some c o n s i d e r a t i o n was g i v e n t o the q u e s t i o n of whether the 
study r e g i o n should comprise the SW p e n i n s u l a o r the SW 
Standard Region. I n the event t h i s was determined by 
e x t e r n a l f a c t o r s , when i t became c l e a r t h a t d a t a f o r 
W i l t s h i r e were not to be made a v a i l a b l e by t h e l o c a l 
a u t h o r i t y , due t o concern about over-exposure of the 
county's s m a l l f i r m s to s u r v e y s . T h e r e f o r e the s t u d y r e g i o n 
comprises broadly those c o u n t i e s which may be c o n s i d e r e d to 
f a l l w i t h i n the g e o g r a p h i c a l l i m i t s of t h e SW p e n i n s u l a , 
w i t h the boundary f o l l o w i n g the county boundaries shown i n 
the map i n F i g u r e 5.1 below. That i s , the s t u d y r e g i o n 
comprises the f i v e c o u n t i e s of C o r n w a l l , Devon, Somerset, 
Dorset and Avon, and excludes the two o t h e r s t a n d a r d r e g i o n 
c o u n t i e s of W i l t s h i r e and G l o u c e s t e r s h i r e . 
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5.5.2 The Regional Economic S e t t i n g 
The SW standard region comprises an a r e a of almost 24,000 
square k i l o m e t r e s , and i n 1989 i t s p o p u l a t i o n was 4.65 
m i l l i o n ( N a t i o n a l Westminster Bank, 1991). The SW a s a 
whole i s one of the w e a l t h i e r r e g i o n s of t h e UK, r a n k i n g 
amongst the top t h r e e w i t h t h e South E a s t and E a s t A n g l i a 
i n r e l a t i o n t o the m a j o r i t y of b a s i c economic i n d i c a t o r s 
(CSW, 1989). Many of the f i g u r e s a v a i l a b l e t o d e s c r i b e t h e 
r e g i o n a l economy a r e a v a i l a b l e only f o r the s t a n d a r d r e g i o n 
a s a whole, but i t i s important t o bear i n mind t h a t t h e r e 
a r e c o n s i d e r a b l e v a r i a t i o n s i n the economy a t a sub-
r e g i o n a l l e v e l , 
5.5.2.1 P o p u l a t i o n Change 
The r e g i o n i s one of the l e a s t d e n s e l y populated i n t h e UK, 
d e s p i t e a r e l a t i v e l y high p o p u l a t i o n growth of 6.2% between 
1981 and 1989, compared with a UK average o f 1.6%. S e v e r a l 
r e g i o n s , the North, G r e a t e r London, the North West and 
Sc o t l a n d , a l l experienced a net l o s s of p o p u l a t i o n d u r i n g 
t h e s e y e a r s ( N a t i o n a l Westminster Bank, 1991). An i m p o r t a n t 
element i n the growth of the SW»s p o p u l a t i o n i s i t s 
a t t r a c t i v e n e s s t o those l o o k i n g f o r a new home i n 
r e t i r e m e n t , which i s r e f l e c t e d i n f i g u r e s which show t h a t 
the r e g i o n had a hi g h e r p r o p o r t i o n o f people over 
r e t i r e m e n t age i n 1986 than any o t h e r UK r e g i o n , a c c o u n t i n g 
f o r 21% of the population (CSW, 1989). However, t h e l a r g e s t 
c o n t r i b u t i o n t o net po p u l a t i o n growth through m i g r a t i o n was 
generated by those i n the e c o n o m i c a l l y a c t i v e age group 15-
44 y e a r s , drawn by employment p r o s p e c t s . 
5.5.2.2 The Labour Force and Employment 
I n - m i g r a t i o n c o n t r i b u t e d to a 2.4% growth i n t h e r e g i o n ' s 
c i v i l i a n labour f o r c e i n the p e r i o d 1981-87, a h i g h e r r a t e 
than the r e s t of the UK ot h e r than t h e South East: and E a s t 
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A n g l i a . Employees i n employment grew a t an even g r e a t e r 
r a t e a t 3.4% i n c o n t r a s t t o the d e c l i n e i n the UK as a 
whole (1981-87). The r e g i o n has r e l a t i v e l y low a c t i v i t y 
r a t e s a t 47% f o r women and 71% f o r men compared w i t h t h e 
n a t i o n a l averages of 49% and 77% r e s p e c t i v e l y ( 1 9 8 6 ) . The 
reasons f o r the low a c t i v i t y r a t e s a r e u n c l e a r , a l t h ough 
c o n t r i b u t o r y f a c t o r s may i n c l u d e e a r l y r e t i r e m e n t and t h e 
p a t t e r n of j o b o p p o r t u n i t i e s (CSW, 1989). During t h e 
ear l y - m i d 1980s a c t i v i t y r a t e s amongst women i n the SW 
i n c r e a s e d ( 3 % between 1981 and 1986) a t a m a r g i n a l l y f a s t e r 
r a t e than t h a t o c c u r r i n g i n the r e s t of B r i t a i n , although 
over t h i s p e r i o d the UK male a c t i v i t y r a t e f e l l and t h i s 
t r e n d was r e f l e c t e d i n the SW. 
I n terms of unemployment, during the 1970s t h e unemployment 
r a t e i n t h e SW followed t h e p a t t e r n of t h e n a t i o n a l 
average, w h i l s t remaining s l i g h t l y above i t . At t h e end of 
the decade, however, the SW unemployment r a t e f e l l below 
t h a t of the UK as a whole, and although i t i n c r e a s e d 
s h a r p l y d u r i n g the e a r l y 1980s i t remained r e l a t i v e l y low 
compared w i t h other r e g i o n s during t h e 1980-87 p e r i o d . By 
1987 the r e g i o n a l unemployment r a t e was 8.2%, compared t o 
10.0% i n the UK as a whole (Department of Employment, 1989) 
5.5,2.3 S t r u c t u r e of Economic A c t i v i t y 
The i n d u s t r i a l s t r u c t u r e of the r e g i o n i s i n d i c a t e d i n 
Table 5.4, from which i t can be seen t h a t t h e most 
d i s t i n c t i v e element of the SW s e c t o r a l s t r u c t u r e i s t h a t i t 
has a hi g h e r p r o p o r t i o n of employment i n a g r i c u l t u r e (2.6%) 
and i n to u r i s m r e l a t e d i n d u s t r i e s (22.5%) than t h e UK as a 
whole (CSW, 1989). 
During the 1980s a s i g n i f i c a n t r e s t r u c t u r i n g of the UK 
economy took p l a c e , which had a d i f f e r e n t i a l e f f e c t on the 
v a r i o u s r e g i o n s which has of t e n been summarised i n terms of 
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T a b l e 5.4: I n d u s t r i a l S t r u c t u r e of t h e SW f% of 
Workforce) 
A g r i c u l t u r e Energy Manufac- Co n s t r u e - D i s t r i b u t i o n 
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Note: Workforce excludes HM F o r c e s and s e l f - e m p l o y e d 
Source: Adapted from CSW, 1989. 
the north-south d i v i d e . During t h i s p e r i o d 1979-90 
manufacturing i n d u s t r y a s a whole i n the UK d e c l i n e d , and 
was r e p l a c e d to d i f f e r e n t degrees by the growth i n s e r v i c e -
based i n d u s t r i e s . O v e r a l l i n the UK i n t h e p e r i o d 1979-90 
manufacturing employment decreased by 25.1%, w h i l s t p r i v a t e 
s e r v i c e s employment i n c r e a s e d by 37.1% and government 
s e r v i c e s by 10.6%. W h i l s t both t he no r t h and t h e so u t h l o s t 
manufacturing j o b s the e f f e c t was more s e v e r e i n t h e n o r t h 
due to the r e l a t i v e l y g r e a t e r dependence on t h i s s e c t o r of 
a c t i v i t y . The south has a more d i v e r s e economic base and 
was p a r t i c u l a r l y favoured by growth i n p r i v a t e
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The changing s t r u c t u r e of economic a c t i v i t y was r e f l e c t e d 
i n the SW, where between 1980 and 1990 manufacturing 
employment f e l l from 24% of the t o t a l r e g i o n a l employment 
t o j u s t under 19%. At the same time p r i v a t e s e r v i c e s 
i n c r e a s e d from under 36% t o approximately 43% of t h e t o t a l 
employment (Cambridge Econometrics, 1991). Manufacturing 
c o n t r a c t i o n was m i t i g a t e d i n t h e SW through i t s 
c o n c e n t r a t i o n i n i n d u s t r i e s which were l e s s badly a f f e c t e d 
by the r e c e s s i o n and t o the 'important i n f l u x of 
e l e c t r o n i c s companies w i t h f a s t output growth* (Cambridge 
Econometrics, 1991, p54). During the 1980s employment i n 
e l e c t r o n i c s - b a s e d i n d u s t r i e s ( S I C 33 and 34) f e l l i n t h e UK 
by 22% from 813,400 i n June 1980 to 635,700 i n June 1989 
(Department of Employment, 1991), I n c o n t r a s t employment 
i n t h e s e s e c t o r s i n the SW f e l l by o n l y 4% (from 43,700 t o 
41,700). I n a d d i t i o n , w h i l s t t he f a l l was steady, y e a r on 
year i n the UK, i n the SW a d e c l i n i n g t r e n d i n t h e p e r i o d 
1980-83 was r e v e r s e d from 1984- A s i g n i f i c a n t p r o p o r t i o n 
of e l e c t r o n i c s a c t i v i t y s e r v e s t he demand generated by t h e 
aerospace and defence i n d u s t r i e s , f o r example around the 
B r i s t o l r e g i o n (Boddy and L e v e r i n g , 1986). However, 
p o t e n t i a l problems a r i s e f o r p a r t s of the SW due t o t h e i r 
dependence on defence r e l a t e d i n d u s t r i e s , which c u r r e n t l y 
f a c e an u n c e r t a i n f u t u r e . A prime example of t h i s i s t h e 
dependency of Plymouth on the n a v a l dockyard, which has 
been undergoing a long term r e s t r u c t u r i n g and c o n t r a c t i o n 
brought about by changes i n n a t i o n a l l e v e l d e f e n c e p o l i c y . 
5.5.2.4 Regional GDP 
I n 1989 the SW r e g i o n c o n t r i b u t e d 7.8% of t h e Gross 
Domestic Product (GDP) of the UK, g e n e r a t i n g £34 b i l l i o n . 
T h i s p l a c e s i t t h i r d i n a r a n k i n g of GDP per head of 
p o p u l a t i o n ( a t £7,200 i n 1989), a f t e r the SE and E a s t 
A n g l i a , ( N a t i o n a l Westminster Bank, 1991). T h i s was a 
r e s u l t of a p e r i o d of o v e r a l l s t r e n g t h e n i n g of t h e economy 
during the 1980s i n comparison w i t h other r e g i o n s . The SW 
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experienced one of the h i g h e s t r e g i o n a l annual r a t e s of 
growth over the t e n year p e r i o d 1980-89, a t 3% p e r annum 
(N a t i o n a l Westminster Bank, 1991), as shown i n T a b l e 5-5. 
Table 5.5 Comparative Regional Economic Growth R a t e s . 
Average per Annum, 1980-89 
Regional Economic 
Growth Rate 
E a s t A n g l i a 3.4 
South West 3.0 
E a s t Midlands 2.7 
South E a s t 2.6 
West Midlands 2.0 
S c o t l a n d 1.7 
North West 1.6 
Northern I r e l a n d 1.5 
Wales 1.5 
Y o r k s h i r e & Humberside 1.5 
North 1.4 
UK T o t a l 2.2 
Source: N a t i o n a l Westminster Bank, 1991 
The GDP per head i n the SW i n 1989 was £7,200, 
approximating to 95.5% of the n a t i o n a l average of £7,540. 
However, the n a t i o n a l average i s skewed by t h e SE, which 
has a p a r t i c u l a r l y high GDP of £9,100 per head ( 1 9 8 9 ) . The 
r e l a t i v e w ealth of the SW r e g i o n a s a whole a t t h e end of 
the 1980s i s a l s o i l l u s t r a t e d by i n d i c a t o r s such a s 
p e r s o n a l d i s p o s a b l e income per head, above the n a t i o n a l 
average a t £6,312 i n 1989, ( N a t i o n a l Westminster Bank, 
1991) and second h i g h e s t i n the UK a f t e r the SE. 
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5.5.2.5 I n t r a - r e g i o n a l v a r i a t i o n s 
The SW i s a l a r g e r e g i o n which s t r e t c h e s from t h e remote 
t i p of Cornwall i n the west, t o a long boundary i n the 
e a s t , much of i t contiguous w i t h the wealthy SE Region. The 
c o u n t i e s of G l o u c e s t e r s h i r e , W i l t s h i r e , D o r s e t and Avon 
b e n e f i t from p r o x i m i t y to c e n t r a l and e a s t e r n England. The 
western a r e a i s remote not only i n terms of m i l e s but a l s o 
i n t i m e - d i s t a n c e . The only motorway s e r v i n g t h e SW, the M5, 
s t o p s a t E x e t e r , l e a v i n g the r e s t of t h e r e g i o n t o use 
d e c r e a s i n g l y modern or s u b s t a n t i a l routeways, which cannot 
support the l e v e l of t r a f f i c , p a r t i c u l a r l y i n t h e summer 
months when problems are exacerbated by t h e g r e a t numbers 
of t o u r i s t s t r a v e l l i n g i n t h e a r e a . The r a i l network may 
a l s o be s a i d t o be i n s u f f i c i e n t f o r the r e g i o n . The 
d i s t a n c e and c o s t of t r a v e l has no doubt had a s i g n i f i c a n t 
e f f e c t on the economic development of the r e g i o n i n the 
p a s t , which i s only s l o w l y d i m i n i s h i n g as h i g h e r v a l u e , low 
bulk manufactured products such as t h o s e found i n the 
e l e c t r o n i c s i n d u s t r y a r e developed. With i n c r e a s i n g 
w e s t e r l i n e s s comes i n c r e a s i n g dependence on a more l i m i t e d 
range of economic a c t i v i t i e s . A g r i c u l t u r e and t o u r i s m the 
a r e s t a p l e a c t i v i t i e s i n the f a r west, along w i t h c h i n a 
c l a y production which i s a v a l u a b l e a s s e t , though 
c o n c e n t r a t e d i n the hands of one major producer, E n g l i s h 
China C l a y s . 
The c o n s t r a i n t s on economic development i n t h e west a r e 
r e f l e c t e d i n s e v e r e l y l i m i t e d employment o p p o r t u n i t i e s and 
h i g h r a t e s of unemployment. The i n t r a - r e g i o n a l c o n t r a s t s 
a r e c l e a r l y i l l u s t r a t e d by the r a t e s of unemployment shown 
i n Table 5.6. When the average unemployment r a t e f o r t h e 
r e g i o n was 6.8% (1988), Devon averaged 8.5% and C o r n w a l l 
s u f f e r e d 11.9%, on average, w i t h c o n s i d e r a b l y h i g h e r l e v e l s 
i n p a r t s . The wide v a r i a t i o n i n t h e w e a l t h of t h e c o u n t i e s 
i s a l s o r e f l e c t e d i n the f i g u r e s f o r GDP per head. I n 1984 
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t h i s was 5% below the average i n W i l t s h i r e , but 22% below 
average i n Cornwall (CSW, 1989). 








G l o u c e s t e r s h i r e 5.2 
Somerset 5.9 
W i l t s h i r e 4.8 
SW 6.8 
UK 8.6 
Source: Department of Employment, 1989 
5.6 D e f i n i t i o n of Firm S t a t u s 
The survey frame comprised a l l the i d e n t i f i a b l e 
e s t a b l i s h m e n t s i n the e l e c t r o n i c s i n d u s t r y of t h e su r v e y 
region- Parameters of fundamental i n t e r e s t t o the st u d y a r e 
the s i z e and s t a t u s of the e s t a b l i s h m e n t s . An e s t a b l i s h m e n t 
i s taken as a s i n g l e p o s t a l address, t h a t i s , one s i t e . A 
f i r m may t h e r e f o r e comprise more than one e s t a b l i s h m e n t . An 
independent f i r m i s d e f i n e d a s being l e g a l l y independent of 
a l l o t h e r e s t a b l i s h m e n t s . Where the u n i t i s a s i n g l e s i t e d 
independent f i r m the e s t a b l i s h m e n t i s e q u i v a l e n t t o t h e 
f i r m . Branch p l a n t s and s u b s i d i a r i e s a r e c l a s s e d a s 
dependent e s t a b l i s h m e n t s . The q u e s t i o n n a i r e a s k e d t he 
respondent e s t a b l i s h m e n t to i d e n t i f y i t s s t a t u s . 
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Information was a l s o requested on t h e s i z e of the 
e s t a b l i s h m e n t and, f o r dependent e s t a b l i s h m e n t s , t h e s i z e 
of the whole f i r m . These f i g u r e s were a l s o r e q u e s t e d f o r a 
p o i n t i n time f i v e y e a r s before the s u r v e y , t h a t i s , a t the 
s t a r t of 1983. From t h i s i n f o r m a t i o n i t i s p o s s i b l e t o 
d i f f e r e n t i a t e between e s t a b l i s h m e n t s a c c o r d i n g t o t h e i r 
s i z e , t h e i r s t a t u s , and, f o r dependent e s t a b l i s h m e n t s , the 
s i z e s e c t o r i n t o which the p a r e n t company would f a l l . 
The ages of the e s t a b l i s h m e n t s and t h e i r p a r e n t s were a l s o 
gathered, i n order to i d e n t i f y new f i r m s . The c o l l a t i o n of 
t h i s data enabled the d i s t i n c t i o n t o be drawn between 
genuinely s m a l l f i r m s and those which a r e s i m p l y new s i t e s 
of e x i s t i n g f i r m s . Such a d i s t i n c t i o n i s not found i n 
s u r v e y s based only on e s t a b l i s h m e n t or s i t e s p e c i f i c d a t a , 
and the p r e s e n t survey a l s o has t h e advantage of 
d i s t i n g u i s h i n g c l e a r l y between new employment g e n e r a t e d 
through the expansion of e x i s t i n g f i r m s and the f o r m a t i o n 
of new f i r m s . 
5.7 D e f i n i t i o n of I n n o v a t i o n 
I t became apparent during the d i s c u s s i o n on i n n o v a t i o n i n 
s m a l l f i r m s i n Chapter Four t h a t an i n n o v a t i o n may be 
v a r i o u s l y d e f i n e d . The p r e s e n t study i s concerned w i t h 
product i n n o v a t i o n s . P r o c e s s i n n o v a t i o n s f a l l o u t s i d e the 
scope of the study. The Schumpeterian c h a r a c t e r i s t i c of an 
i n n o v a t i o n as being i n commercial p r o d u c t i o n , which was 
adopted by t h e Freeman Report t o t h e B o l t o n Committee 
(1971), i s a l s o adopted here. However, t h e r e remains w i t h i n 
t h e s e d e f i n i t i o n a l l i m i t s c o n s i d e r a b l e room f o r 
s u b j e c t i v i t y , p a r t i c u l a r l y i n r e l a t i o n t o t h e s c a l e of 
change and the degree of o r i g i n a l i t y n e c e s s a r y f o r the 
a p p l i c a t i o n of the term " i n n o v a t i o n " . 
The Freeman Report and subsequent SPRU work overcame t h e 
problem of s c a l e by i n c l u d i n g only t h o s e new p r o d u c t s 
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c o n s i d e r e d by e x p e r t s to be 'important'. However, t h i s may 
be an unnecessary l i m i t a t i o n on the i n n o v a t i o n s i n c l u d e d , 
a s Bolton notes, f o r example, a mass of s m a l l i n n o v a t i o n s 
may c u m u l a t i v e l y c o n t r i b u t e s i g n i f i c a n t l y t o economic 
growth. 
Cannon (1985) attempted t o d e f i n e i n n o v a t i v e changes on t h e 
b a s i s of the s t i m u l u s f o r the change. I f the change was a 
r e a c t i o n t o a c l e a r l y d e f i n e d t a s k then i t was not 
c o n s i d e r e d i n n o v a t i v e . However, t h i s i g n o r e s t h e complex 
p r o c e s s of inn o v a t i o n , and e x c l u d e s those i n n o v a t i o n s f o r 
which t he idea o c c u r r e d e x t e r n a l l y t o t h e f i r m i n which t h e 
development and production of the i n n o v a t i o n t a k e s p l a c e . 
S i n c e t h e h y p o t h e s i s here i s t h a t j u s t such a p r o c e s s i s of 
c o n s i d e r a b l e importance. Cannon's d e f i n i t i o n w i l l not be 
adopted. 
The d e f i n i t i o n a l problems a r e exa c e r b a t e d by the need, i n 
the c o n t e x t of t h i s method of survey, to ask i n d i v i d u a l 
respondents to c l a s s i f y t h e i r own products a c c o r d i n g t o 
• i n n o v a t i v e n e s s ' , I t must be r e c o g n i s e d t h e r e f o r e t h a t t h e 
problems of d e f i n i t i o n of i n n o v a t i o n i n g e n e r a l and 
i d e n t i f i c a t i o n of i n n o v a t i o n i n p a r t i c u l a r make an 
e m p i r i c a l study of i n n o v a t i o n i n h e r e n t l y s u b j e c t i v e t o some 
e x t e n t . 
I n order to l i m i t the degree of v a r i a t i o n i n a s s i g n a t i o n of 
product changes t o the c l a s s of ' i n n o v a t i o n ' by respondents 
i n the p r e s e n t study a s c a l e of s i x l e v e l s of change was 
employed, p r o v i d i n g a c l a s s i f i c a t i o n r a n g i n g from new 
products which a r e based on unique knowledge, through t o 
s u p e r f i c i a l changes t o e x i s t i n g p r o d u c t s . T h i s approach t o 
d e f i n i n g i n n o v a t i o n does not appear t o have been adopted i n 
any p r e v i o u s s t u d i e s . A major advantage of t h i s approach 
i s t h a t i t pr o v i d e s a measure of degree of i n n o v a t i v e n e s s 
which should a l l o w comparisons between d i f f e r e n t s t u d i e s 
where t h i s mode of c l a s s i f i c a t i o n has been employed. 
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The f i r s t two c l a s s e s have been used t o d e f i n e i n n o v a t i o n 
i n t h e p r e s e n t study. The f i r s t i s t h a t of a p r o d u c t which 
i s unique and hence i n n o v a t i v e because i t i s based on 
unique knowledge. T h i s type of i n n o v a t i o n w i l l be r e f e r r e d 
t o as i n n o v a t i o n (a) , and i n c l u d e s , by d e f i n i t i o n , the 
element of i n v e n t i o n as w e l l a s t h e l a t e r developmental 
s t a g e s of the i n n o v a t i o n p r o c e s s . The f i r m s were s i m p l y 
asked whether any of t h e i r p r o d u c t s f i t t e d t h i s c a t e g o r y . 
The second type of i n n o v a t i o n , i n n o v a t i o n ( b ) , i s a product 
which i s new to the i n d u s t r y , though not based on unique 
knowledge. T h i s i n c l u d e s p r o d u c t s which may have been 
developed from an i n v e n t i o n e i t h e r i n t e r n a l or e x t e r n a l t o 
the e l e c t r o n i c s s e c t o r , or t h e new a p p l i c a t i o n of e x i s t i n g 
knowledge w i t h i n the i n d u s t r y . T h i s second t y p e of 
i n n o v a t i o n d e f i n e s the f i r m a s i n n o v a t i v e , though not 
n e c e s s a r i l y i n v e n t i v e . The v a r i a b l e o r i g i n of i n v e n t i o n s , 
or i n n o v a t i o n i n i t i a t i n g i d e a s , i s one of the f o c a l p o i n t s 
of i n t e r e s t i n t h i s examination of the r o l e of s m a l l f i r m s 
i n i n n o v a t i o n . I n c a s e s where f i r m s c l a i m e d t o be 
i n n o v a t i v e ( b ) the respondents were asked to i n d i c a t e the 
frequency w i t h which the i n n o v a t i v e p r o d u c t s had been 
developed w i t h i n the p r e v i o u s f i v e y e a r s (from the s t a r t of 
1983 t o t h e s t a r t of 1988). I t should be noted t h a t 
although the c l a s s i f i c a t i o n s of i n n o v a t i o n a r e m u t u a l l y 
e x c l u s i v e , i n t h a t a product may only be c l a s s e d as 
i n n o v a t i o n ( a ) or i n n o v a t i o n ( b ) , any f i r m may be both 
i n n o v a t i v e ( a ) and i n n o v a t i v e ( b ) . 
The other, degrees of product change which comprised the 
s c a l e i n the survey were as f o l l o w s : 
i ) F u n c t i o n a l changes t o the i n d u s t r y ' s p r o d u c t s 
i i ) I n t r o d u c t i o n of a new product t o the f i r m ' s range 
i i i ) F u n c t i o n a l changes t o the f i r m ' s p r o d u c t s 
i v ) S u p e r f i c i a l changes t o the f i r m ' s products 
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5.8 Q u e s t i o n n a i r e Design 
Having e s t a b l i s h e d the p o p u l a t i o n , t h e parameters of the 
study and i d e n t i f i e d a p o s t a l q u e s t i o n n a i r e a s t h e most 
a p p r o p r i a t e mode of u n d e r t a k i n g t h e main sur v e y , t h e next 
s t a g e was the d e s i g n of the q u e s t i o n n a i r e . The 
q u e s t i o n n a i r e was kept as s h o r t a s p o s s i b l e , a l t h o u g h i t 
had t o i n c l u d e a s e c t i o n i d e n t i f y i n g the f i r m s as b e l o n g i n g 
t o the a p p r o p r i a t e i n d u s t r i a l s e c t o r , a s w e l l as t h e i r s i z e 
and s t a t u s , before t h e i r changes i n employment l e v e l s , 
i n n o v a t i v e a c t i v i t i e s and l i n k a g e s c o u l d be a d d r e s s e d . The 
importance of q u e s t i o n s v e r i f y i n g t h a t the e s t a b l i s h m e n t s 
were of the r e l e v a n t p o p u l a t i o n was i l l u s t r a t e d by the 
telephone survey undertaken by Gould and Keeble ( 1 9 8 5 ) . 
They developed a data bank on manufacturing f i r m s from 
o f f i c i a l and commercial s o u r c e s , and then checked them by 
telephone, f o l l o w i n g the example of Mason (1982 ) . Gould and 
Keeble emphasise the importance of t h i s v e r i f i c a t i o n 
procedure, i n which two t h i r d s of t h e i r o r i g i n a l p o p u l a t i o n 
were d i s c o u n t e d . T h i s i n c l u d e d 14% (300 f i r m s ) of the 
o r i g i n a l l i s t s which were not even i n v o l v e d i n 
manufacturing. The r e s u l t i n g q u e s t i o n n a i r e i n t h i s study 
covered f i v e s i d e s of A4, which i s g e n e r a l l y c o n s i d e r e d 
long, but the q u e s t i o n s were f u l l y s t r u c t u r e d f o r e a s e and 
speed of completion by the respondents. The a p p r o p r i a t e n e s s 
of the q u e s t i o n s , and t h e i r wording were checked i n two 
t e s t i n g s t a g e s before the f i n a l q u e s t i o n n a i r e was 
d i s p a t c h e d . 
I t i s important t h a t a p o s t a l q u e s t i o n n a i r e i s p r e t e s t e d . 
The p a r t i c u l a r uses of the p r e t e s t s a r e t o e n s u r e t h a t no 
q u e s t i o n i s so awkward as t o generate a high non-response, 
and t o r i d the q u e s t i o n n a i r e of any a m b i g u i t i e s (Moser and 
K a l t o n , 1986). Moser and K a l t o n suggest a p i l o t of a p o s t a l 
survey c o n s i s t i n g of sending out a s m a l l number of the 
q u e s t i o n n a i r e s , which has t h e advantage of c h e c k i n g t h e 
g e n e r a l approach, f o r example the c o v e r i n g l e t t e r . 
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C h u r c h i l l (1983) suggests, however, t h a t a p r i m a r y t e s t 
should be done by p e r s o n a l i n t e r v i e w s " r e g a r d l e s s of the 
a c t u a l mode of a d m i n i s t r a t i o n t h a t w i l l be used" 
( C h u r c h i l l , 1983, p235), T h i s a l l o w s t h e i n t e r v i e w e r t o 
note any h e s i t a n c y i n understanding the q u e s t i o n n a i r e or 
r e c a l l i n g the n e c e s s a r y i n f o r m a t i o n . I n t h i s c a s e i t was 
deci d e d t o p i l o t t h e q u e s t i o n n a i r e s d u r i n g p e r s o n a l 
i n t e r v i e w s a t f i r m s , a f t e r an i n i t i a l p r e t e s t amongst p e e r s 
and non-peers of the r e s e a r c h e r . Small e l e c t r o n i c s f i r m s 
were found o u t s i d e t h e study a r e a , so t h a t t h e p o p u l a t i o n 
i n the study a r e a was not encroached upon. 
An advantage of i n t e r v i e w p i l o t i n g i n t h i s study was t h a t 
w h i l s t r e c e i v e d wisdom on the format of the q u e s t i o n n a i r e 
and the method of sending out the q u e s t i o n n a i r e c o u l d be 
gained from the l i t e r a t u r e (eg Moser and K a l t o n , 1986) and 
from the e x p e r t i s e of ex p e r i e n c e d r e s e a r c h e r s , a broader 
understanding of the i n d u s t r i a l c o n t e x t c o u l d be g a i n e d by 
v i s i t s t o companies. The i n t e r v i e w s allowed t h e q u e s t i o n 
p h r a s i n g t o be t e s t e d , problems examined and a l t e r n a t i v e s 
c o n s i d e r e d . They a l s o confirmed t h a t i t would be p o s s i b l e 
t o o b t a i n much of the n e c e s s a r y b a s i c i n f o r m a t i o n from 
f i r m s by p o s t a l q u e s t i o n n a i r e , as many of t h e q u e s t i o n s 
were very s t r a i g h t f o r w a r d and d i d not r e q u i r e a 
f a c e - t o - f a c e approach, which had been one o p t i o n c o n s i d e r e d 
i n the f i r s t i n s t a n c e . 
An added advantage of the i n t e r v i e w s was t h a t they p r o v i d e d 
p r a c t i c e f o r the i n t e r v i e w e r i n elements of i n t e r v i e w i n g i n 
t h e i n d u s t r i a l s i t u a t i o n . The i n t e r v i e w - b a s e d p i l o t 
t h e r e f o r e had s e v e r a l advantages over a p o s t a l p i l o t . The 
changes made t o the q u e s t i o n n a i r e were p i l o t e d a g a i n on 
en t r e p r e n e u r s i n the r e g i o n but i n d i f f e r e n t i n d u s t r i a l 
s e c t o r s from the t a r g e t e d s e c t o r , a s suggested by Sudman 
and Bradburn (1982). T h i s brought t o l i g h t some a m b i g u i t i e s 
i n wording and provided a f u r t h e r o p p o r t u n i t y t o check f o r 
any i n a d v e r t e n t gaps i n the b a s i c i n f o r m a t i o n sought. 
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Throughout the f o r m u l a t i o n of the q u e s t i o n n a i r e a d v i c e was 
sought from experienced s t a f f i n v a r i o u s f i e l d s w i t h i n the 
P o l y t e c h n i c . 
I f i t i s planned t o use a computer f o r the a n a l y s i s i t i s 
important to s t r u c t u r e a q u e s t i o n n a i r e i n such a way t h a t 
coding i s easy, t o minimise m i s t a k e s . H e l p f u l comments were 
made on the q u e s t i o n n a i r e s t r u c t u r e by both s t a t i s t i c i a n s 
and computer a n a l y s t s . A copy of the f i n a l q u e s t i o n n a i r e i s 
i n c l u d e d i n Appendix 1. 
5.9 D i s p a t c h i n g the Q u e s t i o n n a i r e s 
The d i s p a t c h i n g of the p o s t a l q u e s t i o n n a i r e s c o n s i s t e d of 
t h e f o l l o w i n g s t e p s ; 
i ) The q u e s t i o n n a i r e was s e n t out t o a l l 549 
e s t a b l i s h m e n t s i n January 1988 ( a l l by 22.1.88). 
Each q u e s t i o n n a i r e was accompanied by a c o v e r i n g 
l e t t e r e x p l a i n i n g the aims of the s u r v e y and a s k i n g 
f o r c o -operation, and a p r e - p a i d addressed envelope 
f o r i t s r e t u r n . 
i i ) Ten days l a t e r a f o l l o w up reminder l e t t e r was s e n t 
t o non-respondents. T h i s p o s t i n g d i d not c o n t a i n 
another copy of the q u e s t i o n n a i r e , i n c o n c u r r e n c e 
w i t h the methodology suggested i n D i l l m a n ' s T o t a l 
Design Method as d e s c r i b e d by Cragg (1987) . 
i i i ) Ten days a f t e r t h a t another complete package w i t h 
c o v e r i n g l e t t e r , q u e s t i o n n a i r e , and r e t u r n envelope 
was d i s p a t c h e d . 
i v ) A f t e r t h r e e weeks the r e t u r n s had a p p a r e n t l y d r i e d 
up t o a t r i c k l e and a c u t - o f f was employed. Any 
q u e s t i o n n a i r e s r e c e i v e d a f t e r t h e d a t e o f 8.3.88 
were not i n c l u d e d i n the main a n a l y s i s . 
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5.10 Use of S t a t i s t i c a l T e s t s i n t h e A n a l y s i s of the 
P o s t a l Survey Responses 
The survey r e s u l t s on the c h a r a c t e r i s t i c s of the f i r m s such 
a s t h e i r involvement i n l i n k s and t h e i r r a t e s of i n n o v a t i o n 
were c r o s s - t a b u l a t e d . I n order t o judge whether apparent 
r e l a t i o n s h i p s between t h e s e v a r i a b l e s were s t a t i s t i c a l l y 
s i g n i f i c a n t , t h a t i s , u n l i k e l y t o have o c c u r r e d merely by 
chance i n the p r e s e n t sample, t h e C h i - s q u a r e s t a t i s t i c a l 
t e s t was a p p l i e d . T h i s i s the b a s i c t e s t a p p l i e d where two 
v a r i a b l e s to be compared a r e a l l e g e d l y independent and a r e 
measured i n d i s c r e t e c a t e g o r i e s . A n u l l h ypotheses i s s e t 
up, which proposes t h a t t h e r e i s no l i n k between the 
c h a r a c t e r i s t i c s of the f i r m s t o be t e s t e d . The C h i - s q u a r e 
t e s t measures the p o s s i b i l i t y of an apparent r e l a t i o n s h i p 
having o c c u r r e d by chance. The computations were examined 
f o r s i g n i f i c a n c e a t the 0.10 l e v e l , which a l l o w s a 
c o n c l u s i o n t o be drawn w i t h a 90% l e v e l of c o n f i d e n c e . 
The a p p l i c a t i o n of Chi-square i n v o l v e s t h e c a l c u l a t i o n of 
the d i s t r i b u t i o n of f i n d i n g s i f t h e r e were no r e l a t i o n s h i p 
between the two v a r i a b l e s . The f i g u r e s a r i s i n g from the 
s t a t i s t i c a l c a l c u l a t i o n of t h i s d i s t r i b u t i o n a r e c a l l e d the 
'expected' v a l u e s . The f i g u r e s which occur i n the e m p i r i c a l 
data a r e c a l l e d the ' a c t u a l ' or 'observed' v a l u e s . The C h i -
square t e s t c o n s i d e r s the degree of d i s p a r i t y between t h e s e 
two d i s t r i b u t i o n s . I n p r e s e n t i n g the c r o s s - t a b u l a t e d d a t a 
i n t he subsequent c h a p t e r s both t h e a c t u a l and t h e expected 
v a l u e s a r e shown. 
Most of the t e s t s were computed u s i n g t h e S t a t i s t i c a l 
Package f o r S o c i a l S c i e n c e s (SPSS-X) on the Prime mainframe 
computer. The Y a t e s c o r r e c t i o n i s a p p l i e d by t h e package. 
T h i s improves the approximation of the C h i - s c j u a r e t o the 
d i s c r e t e d i s t r i b u t i o n of the data, which o t h e r w i s e becomes 
l e s s a c c u r a t e as the expected f r e q u e n c i e s i n the 
c r o s s - t a b u l a t i o n c e l l s become lower. The C h i - s q u a r e t e s t 
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can only be a c c u r a t e l y a p p l i e d t o a two by two t a b l e where 
t h e r e i s no c e l l w i t h a v a l u e of l e s s than Where t h e r e a r e 
more c a t e g o r i e s i t i s p e r m i s s i b l e t o have up t o 20% of the 
expected f r e q u e n c i e s being l e s s than 5, though not l e s s 
than 1, (Hammond and McCullagh, 1978). 
Low expected f r e q u e n c i e s occur where t h e r e i s a s m a l l 
number of c a s e s i n one of the v a r i a b l e s , f o r example i n 
t h i s study, a s m a l l number of f i r m s c l a i m i n g i n n o v a t i v e n e s s 
i n terms of uniqueness of knowledge. V a r i o u s o p t i o n s may be 
c o n s i d e r e d where t h i s problem a r i s e s . One p o s s i b l e s o l u t i o n 
i s t o apply the F i s h e r e x a c t p r o b a b i l i t y t e s t . T h i s can be 
a p p l i e d through the Prime t o improve t he a c c u r a c y of the 
t e s t s , but i s only v a l i d when t h e r e a r e l e s s than 20 c a s e s 
i n a two by two contingency t a b l e , and i s t h e r e f o r e not 
a p p l i c a b l e here, c a s e s . An a l t e r n a t i v e o p t i o n i s t o 
amalgamate c l a s s e s of response. T h i s was done where 
a p p r o p r i a t e , but i n most c a s e s i t was not p o s s i b l e t o do so 
and m a i n t a i n the sense of the dat a . 
A f u r t h e r a d a p t a t i o n of the data i s the r e c e d i n g of 
non-responses a s n e g a t i v e r e p l i e s . T h i s assumes t h a t 
whoever could respond p o s i t i v e l y would do so, w h i l s t those 
who would respond i n the n e g a t i v e may f a i l t o r e c o r d t h e 
response. For example, where a q u e s t i o n r e q u i r e s a s i m p l e 
•yes' or 'no* response, i t i s taken t h a t any m i s s i n g 
v a l u e s , t h a t i s , non-responses, equate t o 'no's. T h i s 
assumption i n t u i t i v e l y appears t o be r e a l i s t i c and h a s been 
a p p l i e d where a p p r o p r i a t e , p a r t i c u l a r l y i n r e s p o n s e s 
r e l a t i n g t o involvement i n i n n o v a t i o n and i n l i n k a g e s . 
Where the a p p l i c a t i o n of a s t a t i s t i c a l t e s t has not been 
p o s s i b l e due to the l i m i t a t i o n s of the d a t a t h e r e s u l t s of 
the survey a r e n e v e r t h e l e s s of i n t e r e s t . The s t a t i s t i c s a r e 
themselves only p a r t of an a n a l y s i s of d a t a , and a 
c o n s i d e r a t i o n of the numerical r e s u l t s i n r e l a t i o n t o other 
i n f o r m a t i o n , i n c l u d i n g both t h e o r e t i c a l and q u a l i t a t i v e 
data can be e n l i g h t e n i n g . The data gathered i n both t h e 
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p o s t a l q u e s t i o n n a i r e survey and the in-depth i n t e r v i e w s a r e 
presented i n Chapters S i x and Seven. 
5.11 Response Rates 
The t o t a l responses from an i d e n t i f i e d p o p u l a t i o n of 549 
numbered 292, g i v i n g a response r a t e of 53.2%. As t h e l i s t s 
were s l i g h t l y out of date, (a p a r t i c u l a r l y common problem 
i n the study of s m a l l f i r m s where r a t e s of c l o s u r e can be 
v e r y high) t h e r e were 58 q u e s t i o n n a i r e s r e t u r n e d by the 
Post O f f i c e , i n d i c a t i n g t h a t the f i r m s had c l o s e d o r moved 
addr e s s . I f t h e s e 'dead' e s t a b l i s h m e n t s a r e d i s c o u n t e d from 
the o r i g i n a l p o p u l ation, the t o t a l l i v e p o p u l a t i o n amounts 
t o 491 e s t a b l i s h m e n t s . The response from t h e s e was from 234 
e s t a b l i s h m e n t s , r e p r e s e n t i n g a response r a t e of 47.7%. Over 
50% of the on-time responses came from t h e two follow-up 
p o s t i n g s , which i l l u s t r a t e s t h e i r v a l u e . 
Few i n d i c a t i o n s of what would be an expected or r e a s o n a b l e 
response r a t e a r e apparent i n e i t h e r the m e t h o d o l o g i c a l or 
e m p i r i c a l s t u d i e s l i t e r a t u r e . However, t h e r e s p o n s e r a t e 
obtained i s s i g n i f i c a n t l y g r e a t e r than the 30% l i m i t below 
which p o s s i b l e b i a s through non-response i s c o n s i d e r e d a 
s e v e r e r i s k by Moser and K a l t o n (1986). The r e s p o n s e r a t e 
i s a l s o s l i g h t l y h i g her than those obtained by Cragg (1987) 
on a p p l i c a t i o n of D i l l m a n ' s TDM t o s m a l l e n g i n e e r i n g f i r m s 
i n the E a s t Midlands, and by B e e s l e y and R o t h w e l l (1986) i n 
a p i l o t p o s t a l q u e s t i o n n a i r e survey of a l l t h e s m a l l and 
medium s i z e d f i r m s i n the.SPRU database. I n the f i r s t of 
t h e s e c a s e s Cragg obtained a t o t a l r e sponse of 50%, 
i n c l u d i n g r e t u r n s f o r f i r m s which had c e a s e d t r a d i n g . 
B e e s l e y and Rothwell a c h i e v e d a response r a t e of 31%, 
e x c l u d i n g r e t u r n s as a r e s u l t of company r e l o c a t i o n s ( t h a t 
i s . Post O f f i c e r e t u r n s ) . 
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5.11.1 Discounted E s t a b l i s h m e n t s 
Of the 234 completed q u e s t i o n n a i r e s ( i n c l u d i n g t h o s e 
a r r i v i n g a f t e r the c u t - o f f d a t e ) , 119 were confirmed 
through the s e l f - c l a s s i f i c a t i o n q u e s t i o n s , a s being 
e l e c t r o n i c manufacturing e s t a b l i s h m e n t s . Seven o f t h e s e 
a r r i v e d a f t e r the c u t - o f f date and a r e not i n c l u d e d i n the 
remainder of the a n a l y s i s . The o t h e r e s t a b l i s h m e n t s 
comprised computer software e s t a b l i s h m e n t s ( 2 5 ) , or 
n o n - e l e c t r o n i c manufacturers ( 9 0 ) . The l a t t e r i n c l u d e d 
producers of n o n - e l e c t r o n i c s goods t h a t a r e used i n t h e 
e l e c t r o n i c s i n d u s t r y . 
5.12 R e p r e s e n t a t i v e n e s s of Respondents 
I n any survey i t i s p o s s i b l e t h a t t h e r e i s a r e s p o n s e b i a s , 
t h a t i s , t h a t those u n i t s responding t o the s u r v e y w i l l 
d i f f e r from those u n i t s which do not. Where t h e 
c h a r a c t e r i s t i c s of the o v e r a l l p o p u l a t i o n a r e not known, as 
i n t h i s c a s e , the survey r e s u l t s cannot be t e s t e d a g a i n s t 
t h e v a l u e s which would be expected from t h e e x i s t i n g d a t a . 
An a l t e r n a t i v e method f o r examining f o r b i a s i s e x p l a i n e d 
by Noser and K a l t o n (pl85) . The assumption i s made t h a t 
respondents t o follow-up appeals a r e more l i k e l y t o be 
r e p r e s e n t a t i v e of non-respondents than a r e t h e f i r s t appeal 
respondents. I f t h e r e i s a c l e a r d i f f e r e n c e between t h e 
c h a r a c t e r i s t i c s of the follow-up and o r i g i n a l respondents, 
then t h e r e i s a s t r o n g i n d i c a t i o n t h a t r e s p o n s e b i a s 
e x i s t s . I f t h e r e i s no d i f f e r e n c e , then t h e r e i s an 
i n d i c a t i o n , though no proof, t h a t t h e r e i s no response 
b i a s . 
T h i s method of t e s t i n g f o r b i a s was a p p l i e d t o t h e 
responses from the SW survey. The b a s i c c h a r a c t e r i s t i c s 
which were t e s t e d i n the f i r s t i n s t a n c e were t h e 
p r o p o r t i o n s of manufacturing e l e c t r o n i c s e s t a b l i s h m e n t s 
responding, and the numbers of t h e s e e s t a b l i s h m e n t s which 
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were s m a l l independent f i r m s , s i n c e t h e s e v a l u e s were both 
fundamental t o the assessment of t h e s i z e of t h e 
e l e c t r o n i c s manufacturing s m a l l f i r m s e c t o r . The 
d i f f e r e n c e s i n the f i g u r e s from the o r i g i n a l and f o l l o w - u p 
r e s p o n s e s were t e s t e d f o r s i g n i f i c a n c e through a p p l i c a t i o n 
of the s t a n d a r d Chi-squared t e s t ( r e f e r t o S e c t i o n 5.10). 
The t a b l e s of observed and expected v a l u e s a r e shown i n 
Appendix 1, and the use of such s t a t i s t i c a l t e s t s a r e 
d i s c u s s e d i n d e t a i l i n the f o l l o w i n g s e c t i o n . 
The r e s u l t s of the Chi-squared t e s t s l e d t o the c o n c l u s i o n 
t h a t t h e r e was no s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e , a t 
t h e 90% l e v e l of c e r t a i n t y , between t h e r e s u l t s o b t a i n e d 
from the o r i g i n a l and follow-up s u r v e y s . I n so f a r as the 
assumption of the r e l a t i o n s h i p between the f o l l o w - u p 
respondents and the non-respondents h o l d s , i t can be 
concluded w i t h some confidence, t h e r e f o r e , t h a t t h e r e i s no 
response b i a s i n the survey i n terms of the i n d u s t r i a l 
s e c t o r and e s t a b l i s h m e n t type responding. 
5.12.1 The Respondents 
The l o c a t i o n s of the respondent e s t a b l i s h m e n t s a r e 
i n d i c a t e d i n F i g u r e 5.1, below. I t i s c l e a r from t h e map 
t h a t the respondents were spread f a r and wide o v e r the 
a r e a , and, perhaps s u r p r i s i n g l y were by no means l i m i t e d t o 
i n d u s t r i a l and urban l o c a t i o n s . A number o f e s t a b l i s h m e n t s 
a r e s i t e d i n the c i t y of B r i s t o l , a s would be expected, 
g i v e n i t s l o c a t i o n on the n a t i o n a l a x i a l r o u t e o f the M4, 
and a name connected w i t h some of the most d r a m a t i c growth 
i n e l e c t r o n i c s i n d u s t r y throughout t h e l a s t decade. But a 
c o n s i d e r a b l e number of e s t a b l i s h m e n t s a r e t o be found i n 
the h e a r t of r u r a l Devon, or a s t o n e ' s throw from t h e most 
w e s t e r l y t i p of B r i t a i n ' s Land's End, i n v i l l a g e s and 
hamlets w i t h names such a s Wookey Hole, S t . J u s t and Three-
Legged-Cross, evoking p i c t u r e s which a r e the a n t i t h e s i s of 
high t e c h n o l o g i c a l environments-
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I f the a d d r e s s e s of the e s t a b l i s h m e n t s a r e v a r i e d , so a r e 
the b u i l d i n g s which house t h e s e h i g h technology 
manufacturing u n i t s . Of course t h e r e a r e t h e u s u a l 
corrugated metal sheds on newly d e s i g n a t e d ' i n d u s t r i a l 
p a r k s ' - some of the l a r g e s t examples being i n the massive 
and high p r o f i l e 'Aztec West' v i s i b l e from t h e M5 on t h e 
no r t h e r n f r i n g e of B r i s t o l . However, a t t h e o t h e r end of 
the s c a l e t h e r e a r e v a l u a b l e examples of t h e i m a g i n a t i o n of 
some property d e v e l o p e r s and l o c a l a u t h o r i t i e s , i n t h e form 
of sympathetic c o n v e r s i o n s of e x i s t i n g b u i l d i n g s where the 
e x t e r n a l v a l u e of mellow aged b u i l d i n g s t o t h e l o c a l 
environment i s complemented by t h e i r i n t e r n a l u s e f u l n e s s i n 
a new l e a s e of l i f e gained accommodating the most modern 
high technology economic a c t i v i t i e s . Examples o f t h e s e 
i n c l u d e a t y p i c a l C o r n i s h g r a n i t e - b l o c k e s t u a r y - s i d e 
warehouse i n a s m a l l town near the head of t h e Fowey r i a , 
and f u r t h e r e a s t , i n an a p p a r e n t l y s l e e p y and t i m e l e s s 
s m a l l town i n Somerset an o l d nunnery, complete w i t h 
deconsecrated Chapel. These u n l i k e l y venues house, f o r 
example, a computer t r a n s l a t i o n e n t e r p r i s e and a 
manufacturer of e l e c t r o n i c marine communications equipment 
which competes i n t e r n a t i o n a l l y , and s u c c e s s f u l l y , a g a i n s t 
Japanese producers. 
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CHAPTER SIX: EMPLOYMENT AND JOB GENERATION IN 
SMALL FIRMS IN THE ELECTRONICS INDUSTRY 
OF THE SOUTH WEST 
6.1 I n t r o d u c t i o n 
The l i t e r a t u r e - b a s e d r e s e a r c h undertaken i n C h a p t e r s Two, 
Three and Four h i g h l i g h t e d a r e a s of u n c e r t a i n t y and l a c k of 
c l a r i t y i n the understanding of the r o l e of the s m a l l f i r m 
s e c t o r i n UK economic growth. T h i s c h a p t e r p r e s e n t s t h e 
r e s u l t s of t h e e m p i r i c a l work undertaken t o examine t h e 
qu e s t i o n s r a i s e d i n Chapters Two and Three, i n r e l a t i o n t o 
the e l e c t r o n i c s s e c t o r of South West England, The work 
fo c u s e s , t h e r e f o r e , on the r o l e of the s m a l l f i r m s e c t o r i n 
ge n e r a t i n g employment, i n terms of both t h e s c a l e and the 
nature of i t s c o n t r i b u t i o n , w i t h p a r t i c u l a r r e f e r e n c e t o 
the dependency based r e l a t i o n s h i p proposed i n r e c e s s i o n 
push theory. As noted i n Chapter Three, r e c e s s i o n push 
theory r a i s e s doubts as to the v a l u e of s m a l l f i r m s t o 
economic growth. The theory c o n s i d e r s t h e app a r e n t r e c e n t 
s m a l l f i r m s e c t o r expansion to be a s h o r t term phenomenon 
based on the c o n t r a c t i o n of l a r g e f i r m a c t i v i t y d u r i n g 
p e r i o d s of r e c e s s i o n . T h i s , i t i s suggested, r e s u l t s i n the 
temporary r e l o c a t i o n of economic a c t i v i t y i n non-
c o m p e t i t i v e s m a l l f i r m s fundamentally dependent on the 
l a r g e f i r m s e c t o r . The e m p i r i c a l work p r e s e n t e d i n t h i s 
chapter t h e r e f o r e s p e c i f i c a l l y aims t o examine: 
i ) the s c a l e of s m a l l f i r m employment w i t h i n the r e g i o n a l 
e l e c t r o n i c s manufacturing i n d u s t r y , 
i i ) the c o n t r i b u t i o n t o new and s u r v i v i n g j o b g e n e r a t i o n 
by the s m a l l f i r m s e c t o r , 
i i i ) the s i z e - s e c t o r a l o r i g i n of new s m a l l f i r m founder. 
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i v ) the e f f e c t of high l e v e l s of unemployment and 
u n c e r t a i n t y on the p r o p e n s i t y of employees t o e n t e r 
i n t o e n t r e p r e n e u r s h i p , 
V) t h e s u b - c o n t r a c t manufacturing and s u p p l i e r - c u s t o m e r 
r e l a t i o n s h i p s of s m a l l f i r m s w i t h l a r g e f i r m s . 
I n a d d i t i o n the survey p r e s e n t s d a t a on the e f f e c t s of 
government p o l i c y i n supporting s m a l l f i r m a c t i v i t y . Both 
q u a n t i t a t i v e and q u a l i t a t i v e d a t a a r e p r e s e n t e d i n t h i s 
c hapter, drawn from the p o s t a l and i n t e r v i e w s u r v e y s 
d e s c r i b e d i n Chapter F i v e . The a n a l y s i s of t h e d a t a , and 
the c o n c l u s i o n s reached, a r e a l s o p r e s e n t e d here, and where 
a p p r o p r i a t e a r e compared w i t h those of the e x i s t i n g s t u d i e s 
reviewed i n Chapters Two and Three. 
6.2 The S i z e and S t r u c t u r e of the SW E l e c t r o n i c s 
Manufacturing I n d u s t r y 
6.2.1 The S i z e of the I n d u s t r y 
The f i r s t aim i n the c o m p i l a t i o n of the survey frame was 
the i d e n t i f i c a t i o n of the s m a l l f i r m s e c t o r of the 
e l e c t r o n i c s i n d u s t r y i n the SW. The survey p r o v i d e s 
i n f o r m a t i o n on the number of s m a l l f i r m s , t h e i r s i z e and 
t h e i r employment g e n e r a t i o n p o t e n t i a l . F u r t h e r , an 
i n d i c a t i o n of the r e l a t i v e s i z e of the s m a l l f i r m s e c t o r 
and i t s r o l e i n p r o v i d i n g employment w i t h i n the o v e r a l l 
s t r u c t u r e of the survey i n d u s t r y was o b t a i n e d . 
Of the 234 l i v e responses obtained from the s u r v e y , 119 
(50.85%) were e l e c t r o n i c manufacturing e s t a b l i s h m e n t s . As 
e x p l a i n e d i n Chapter F i v e , the r e s p o n s e s were t e s t e d f o r 
s e c t o r a l b i a s , and t h e r e was found t o be no e v i d e n c e of any 
a t the 90% l e v e l of c o n f i d e n c e . I t f o l l o w s t h a t t h e same 
p r o p o r t i o n (50,85%) of the l i v e e s t a b l i s h m e n t s i n the 
o r i g i n a l survey frame (491) would be e l e c t r o n i c s 
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manufacturing e s t a b l i s h m e n t s . Assuming the t e s t i s 
a c c u r a t e , i t may be concluded t h a t t h e r e a r e a p p r o x i m a t e l y 
250 e l e c t r o n i c s manufacturing e s t a b l i s h m e n t s i n the SW 
survey a r e a . I n so f a r as t h i s may v a r y from t h e a c t u a l 
f i g u r e i n r e a l i t y , i t i s l i k e l y t o be an u n d e r e s t i m a t e , 
r e p r e s e n t i n g a lower boundary t o the i n d u s t r y s i z e , s i n c e 
any e r r o r i n forming the survey frame would be an e x c l u s i o n 
of v a l i d e s t a b l i s h m e n t s . S i n c e 7 of the 119 r e s p o n s e s 
a r r i v e d a f t e r the c u t - o f f date they were too l a t e t o 
i n c o r p o r a t e i n the main body of the a n a l y s i s . The remainder 
of the d i s c u s s i o n i s based on the survey r e s p o n s e s of 112 
e s t a b l i s h m e n t s , t h a t i s , on 45.7% of the e s t i m a t e d t o t a l 
p o p u l a t i o n of e s t a b l i s h m e n t s i n the r e g i o n . 
6.2.2 The S t r u c t u r e of the I n d u s t r y 
Of the 112 responding e s t a b l i s h m e n t s 76 were found t o be 
the s m a l l independent f i r m s which a r e the focus of t h i s 
study; 72 of t h e s e are s i n g l e s i t e f i r m s , and 4 a r e t h e 
headquarters of s m a l l m u l t i - s i t e f i r m s . The number o f s m a l l 
f i r m s among the respondent e s t a b l i s h m e n t s was t e s t e d f o r 
response b i a s , and again no e v i d e n c e of such b i a s was found 
(see Chapter F i v e ) . A f u r t h e r 5 of the respondent 
e s t a b l i s h m e n t s were l a r g e independent f i r m s , i n c l u d i n g 3 
h e a d q u a r t e r s e s t a b l i s h m e n t s . The r e m a i n i n g 31 
e s t a b l i s h m e n t s were c l a s s i f i e d a s dependent on o t h e r 
e s t a b l i s h m e n t s , f o r example branch p l a n t s . The combination 
of s i z e and s t a t u s g i v e s the c a t e g o r i e s p r e s e n t e d i n T a b l e 
6.1. 
The 76 s m a l l independent f i r m s account f o r 93.8% of t h e 
independent f i r m s i n the sample and 67.9% of t h e 
e s t a b l i s h m e n t s . I n terms of e s t a b l i s h m e n t s , 18 o f t h o s e 
e s t a b l i s h m e n t s which a r e dependent on l a r g e f i r m s a r e 
s m a l l , as a r e the t h r e e h e a d q u a r t e r s e s t a b l i s h m e n t s of 
l a r g e independent f i r m s and the 6 e s t a b l i s h m e n t s dependent 
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on s m a l l f i r m s (and t h e r e f o r e s m a l l by d e f i n i t i o n ) . These, 
toge t h e r w i t h the 76 s m a l l independent f i r m s , comprise 103 
s m a l l e s t a b l i s h m e n t s accounting f o r 92.0% of a l l t h e survey 
e s t a b l i s h m e n t s . These f i g u r e s i l l u s t r a t e t h a t s m a l l f i r m s 
a r e a h i g h l y s i g n i f i c a n t p r o p o r t i o n of the u n i t s i n the 
e l e c t r o n i c s manufacturing i n d u s t r y of the SW. They a l s o 
h i g h l i g h t the d i f f e r e n t r e s u l t s o b t a i n e d when 
e s t a b l i s h m e n t s r a t h e r than e n t e r p r i s e s a r e used a s the 
measure of study, and the need f o r c a u t i o n i n u s i n g one as 
a proxy f o r the other. 
6.3 Employment i n the SW Survey E s t a b l i s h m e n t s 
T a b l e 6.2 p r e s e n t s t he s u r v e y d a t a on employment by 
e s t a b l i s h m e n t type. The t o t a l employment i n a l l t h e 
responding e l e c t r o n i c s manufacturing e s t a b l i s h m e n t s i n t h e 
r e g i o n i s 8,936 employees. Of t h e s e the m a j o r i t y , 6,277 
( 7 0 % ) , a r e provided by the 28% of dependent e s t a b l i s h m e n t s . 
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The 76 e s t a b l i s h m e n t s (67.9%) r e p r e s e n t i n g s m a l l 
independent f i r m s ( s i n g l e s i t e s and headquarters) account 
f o r 1,689 j o b s , approximately 19% of the t o t a l . The l a r g e 
independent f i r m s which a r e based i n the r e g i o n number only 
f i v e i n the survey, accounting f o r l e s s than 5% of the 
e s t a b l i s h m e n t s , but p r o v i d i n g almost 11% of the employment. 
Within the dependent e s t a b l i s h m e n t s 171 j o b s (1.9%) a r e 
l o c a t e d i n the 6 e s t a b l i s h m e n t s which a r e dependent on 
s m a l l f i r m s . Employment i n a l l t he e s t a b l i s h m e n t s which a r e 
p a r t of the s m a l l f i r m s e c t o r (73.2% of a l l e s t a b l i s h m e n t s ) 
t h e r e f o r e comprises 20.8% of the t o t a l s u rvey employment, 
a s i g n i f i c a n t p r o p o r t i o n . 
T a b l e 6.2: Survey Employment According t o E s t a b l i s h m e n t 
Type. 1988 
E s t a b l i s h m e n t E s t a b l i s h m e n t Employment 
Type no. % no. % 
Independent 
Small 
S i n g l e s i t e 72 64.3 1,640 18.4 
Headquarters 4 3.6 49 0.5 
T o t a l 76 67.9 1,689 18.9 
Large 
S i n g l e s i t e 2 1.8 550 6.2 
Headquarters 3 2-7 420 4.7 
T o t a l 5 4.5 970 10.9 
Dependent 
Small 6 5.4 171 1.9 
Large 25 22.5 6,106 68.3 
T o t a l 112 100.2 8,936 100.0 
Note: The percentages do not sum t o 100 due t o rounding 
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C a l c u l a t i o n on the b a s i s of s m a l l e s t a b l i s h m e n t s p r e s e n t s 
a c o n s i d e r a b l y d i f f e r e n t p i c t u r e , with the 103 or 92.0% of 
e s t a b l i s h m e n t s which a r e s m a l l ( i n c l u d i n g dependent and 
independent e s t a b l i s h m e n t s ) p r o v i d i n g 50,1% of t h e s u r v e y 
employment. I n a d d i t i o n t o the employment i n t h e respondent 
e s t a b l i s h m e n t s the s m a l l independent f i r m s w i t h 
headquarters i n the r e g i o n hold a f u r t h e r 96 j o b s , and the 
l a r g e independent f i r m s a f u r t h e r 1,370. I f a comparison i s 
made of p u r e l y t h e s e independent f i r m s , i n c l u d i n g 
employment o u t s i d e the survey e s t a b l i s h m e n t s , t h e n t he 
s m a l l independent f i r m s account f o r 93.8% of the 
independent e n t e r p r i s e s and 76.3% of t h e i r employment. 
6.4 Comparison of SW Survey Data w i t h Department o f Trade 
and I n d u s t r y (DTI) Data 
The a v a i l a b i l i t y of data has been a major problem i n 
s t u d y i n g s m a l l f i r m s e c t o r employment i n the UK. T a b l e 6.3 
p r o v i d e s the data a v a i l a b l e from the DTI on t h e s m a l l f i r m 
and s m a l l e s t a b l i s h m e n t s e c t o r s i n the e l e c t r o n i c 
manufacturing i n d u s t r y n a t i o n a l l y a l o n g s i d e t he d a t a on the 
SW e l e c t r o n i c s manufacturing i n d u s t r y o b t a i n e d from the 
p r e s e n t study. There are a number of d i f f i c u l t i e s impeding 
an a c c u r a t e d i r e c t comparison of the f i g u r e s . Not l e a s t i s 
the d i f f e r e n t s c a l e , n a t i o n a l and r e g i o n a l , as w e l l as 
v a r i a t i o n s i n the c o n s t r u c t i o n of the d a t a b a s e s . For 
i n s t a n c e the DTI f i g u r e s a r e based l a r g e l y on VAT 
r e g i s t r a t i o n , and exclude most of those f i r m s w i t h a 
turno v e r of l e s s than £19,500 as w e l l a s t h o s e which a r e 
estim a t e d to have l e s s than 10 employees. G i v e n t h e s e 
l i m i t a t i o n s the i n t e n t i o n i s t o d i s c u s s the f i g u r e s only 
b r i e f l y here. 
I n terms of the p r o p o r t i o n s of s m a l l e s t a b l i s h m e n t s and 
s m a l l f i r m s the SW survey f i g u r e s f o r the r e g i o n a l 
e l e c t r o n i c s i n d u s t r y p r e s e n t a s i m i l a r p a t t e r n t o t h a t 
drawn a t the n a t i o n a l l e v e l by the DTI d a t a . The p r o p o r t i o n 
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of s m a l l e s t a b l i s h m e n t s i s approximately 3% lower i n the SW 
survey, a t 92.0% compared t o 94.7% i n the DTI f i g u r e s , 
w h i l e t he p r o p o r t i o n s of e n t e r p r i s e s which a r e s m a l l a r e 
a l s o v e r y c l o s e a t 93.8% and 95.7% r e s p e c t i v e l y . 
T a b l e 6.3 Comparison of SW Survev Data and DTI UK 
Data on the E l e c t r o n i c s Manufacturing 




E s t a b l i s h m e n t 
Employment^* 
UK 
1986*'* 94.74 30.97 
SW 
1988^* 91.96 50. 08 
Small 
E n t e r p r i s e s ^ * 
Small 
E n t e r p r i s e 
Employment*''* 
UK 
1987*'* 95.74 22.85 
SW 
1988*^* <^* 93.80 76.28 
Notes 
Sources: 
As a % of a l l E s t a b l i s h m e n t s 
As a % of Employment i n a l l E s t a b l i s h m e n t s 
As a % of a l l E n t e r p r i s e s 
As a % of Employment i n a l l E n t e r p r i s e s 
These f i g u r e s r e l a t e t o e n t e r p r i s e s based i n 
the SW r e g i o n ( t h a t i s , a r e s i n g l e s i t e d , or 
have headquarters i n the SW). 
DTI (1987) Annual Census of P r o d u c t i o n 
P r e s e n t Study 
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However, d e s p i t e the almost p a r a l l e l p r o p o r t i o n s o f s m a l l 
u n i t s , the SW survey and DTI f i g u r e s vary c o n s i d e r a b l y w i t h 
r e s p e c t to employment. The p r o p o r t i o n of employment 
accounted f o r by both s m a l l e s t a b l i s h m e n t s and s m a l l f i r m s 
i s f a r higher i n the SW survey than i n the DTI f i g u r e s . 
T h i s s u g g e s t s t h a t i n so f a r a s t h e comparison i s a c c u r a t e , 
the SW u n i t s a r e on average l a r g e r than i n the UK i n d u s t r y 
as a whole, and/or t h a t the l a r g e u n i t s a r e s m a l l e r . 
The average s i z e of the s m a l l e s t a b l i s h m e n t s i s 43 
employees and of the l a r g e e s t a b l i s h m e n t s i s 496 employees. 
The average s i z e of the s m a l l independent e n t e r p r i s e s i s 23 
employees and of the l a r g e independent f i r m s i s 4 68 
employees. The average s i z e of s m a l l f i r m s i n t h e r e l e v a n t 
S I C n a t i o n a l l y i s 14 employees, so t h a t t he s m a l l f i r m s 
appear l a r g e r than average, w h i l e the l a r g e e s t a b l i s h m e n t s 
and l a r g e independent f i r m s appear on average t o be r a t h e r 
l i m i t e d i n s i z e . T h e r e f o r e , i n so f a r as a c o n c l u s i o n may 
be drawn from f i g u r e s d e r i v e d from such d i f f e r e n t s o u r c e s , 
i t appears t h a t t h e r e i s some l i k e l i h o o d t h a t s m a l l 
e s t a b l i s h m e n t s , i n c l u d i n g s m a l l f i r m s , g e n e r a t e a 
p a r t i c u l a r l y l a r g e p r o p o r t i o n of t h e employment i n t h e SW 
survey i n d u s t r y sample, because of both the r e l a t i v e l y 
l i m i t e d s i z e of the l a r g e e s t a b l i s h m e n t s and t h e r e l a t i v e l y 
g r e a t s i z e of the s m a l l e s t a b l i s h m e n t s . 
6.5 Employment Generation i n the SW Survey 
E s t a b l i s h m e n t s , 1983-1988 
W h i l s t t he c u r r e n t s i z e of t h e s m a l l f i r m s e c t o r i s of 
c o n s i d e r a b l e i n t e r e s t , the f u t u r e p o t e n t i a l of s m a l l f i r m s 
f o r employment p r o v i s i o n r e s t s on the p a t t e r n of changes i n 
employment g e n e r a t i o n . New employment g e n e r a t i o n may be 
d i v i d e d i n t o two p a r t s , the f i r s t produced by the expansion 
of f i r m s , and the second due t o new f i r m f o r m a t i o n . Both 
t h e s e elements were addressed i n the SW s u r v e y . B e f o r e the 
124 
r e s u l t s a r e presented, however, the l i m i t a t i o n s of the 
survey data should be noted. 
6.5,1 C o n s t r a i n t s on the Data 
While t h e independent s i n g l e s i t e e s t a b l i s h m e n t s equate t o 
the whole f i r m the other e s t a b l i s h m e n t s a r e only p a r t s of 
f i r m s , so the survey f i g u r e s on the p r o p o r t i o n s of 
employment change a r e g i v e n i n r e l a t i o n t o e s t a b l i s h m e n t s 
r a t h e r than f i r m s . Where the f i r m i s l o c a t e d on a s i n g l e 
s i t e , the e s t a b l i s h m e n t i s synonymous w i t h the f i r m , a t any 
one time, however t h i s may not n e c e s s a r i l y be t h e c a s e 
h i s t o r i c a l l y , s i n c e i f t h e f i r m moves s i t e , t h e age of t h e 
f i r m and of the e s t a b l i s h m e n t may d i f f e r . T h i s i s an 
important p o i n t s i n c e i t a f f e c t s t he numbers of j o b s 
a t t r i b u t e d t o the new u n i t s . I n t h e s e c a s e s , as w e l l as 
those where the young e s t a b l i s h m e n t i s p a r t of an e x i s t i n g 
m u l t i - s i t e f i r m , the d e f i n i t i o n of t h e e s t a b l i s h m e n t as 
'new', and the assumption t h a t a l l the j o b s i n i t a r e new, 
may be i n a c c u r a t e . T h i s has i m p l i c a t i o n s f o r s t u d i e s where 
a l l j o b s i n e s t a b l i s h m e n t s under a c e r t a i n age a r e assumed 
t o be new j o b s . I n the p r e s e n t study t h e d a t a a r e p r e s e n t e d 
f o r new e s t a b l i s h m e n t s both under t h i s assumption and i n 
t h e l i g h t of f u r t h e r i n f o r m a t i o n gathered on t h e e x i s t e n c e 
of employment p r e v i o u s l y . 
The data gathered i n the SW survey a r e a l s o l i m i t e d by 
t h e i r r e t r o s p e c t i v e nature, due to which they a r e u n a b l e t o 
provide i n f o r m a t i o n on those e s t a b l i s h m e n t s which c l o s e d 
before the survey date, and thus on net j o b g e n e r a t i o n . 
T h e r e f o r e the p r e s e n t s t u d y ' s r e s u l t s r e l a t e only t o t h o s e 
e s t a b l i s h m e n t s which e x i s t e d i n 1983 and which were s t i l l 
s u r v i v i n g i n 1988. N e v e r t h e l e s s , w h i l s t t h i s l i m i t a t i o n 
must be borne i n mind, i t i s common t o most r e g i o n a l 
databases (Gould and Keeble, 1985) and the s u r v e y does 
f u r n i s h important data on the c r e a t i o n of j o b s i n the 
s u r v i v i n g e s t a b l i s h m e n t s . L a s t l y , h i s t o r i c a l i n f o r m a t i o n 
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was not provided by a l l the respondents, so t h a t t he 
r e s u l t s i n t h i s s e c t i o n do not r e l a t e i n a b s o l u t e terms t o 
those i n other s e c t i o n s . 
6.5.2 O v e r a l l Employment Ge n e r a t i o n i n the SW Survey 
E s t a b l i s h m e n t s , 1983-88 
As Table 6.4 shows, the t o t a l number of new j o b s c r e a t e d by 
the survey f i r m s during the f i v e y e a r p e r i o d and s t i l l 
s u r v i v i n g a t the end of t h a t time, ( t h a t i s , a t t h e s t a r t 
of 1988) i s 3,295. At the end of t h e f i v e y e a r p e r i o d 
36.87% of a l l the jo b s were new. 
Table 6.4 Employment C r e a t i o n bv S i z e S e c t o r . 1983-88 
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Note. Percentages do not sum t o 100 due t o rounding. 
The e s t a b l i s h m e n t s dependent on l a r g e f i r m s made the 
g r e a t e s t c o n t r i b u t i o n t o new and s u r v i v i n g employment w i t h 
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the c r e a t i o n of 1,972 new and s u r v i v i n g j o b s i n t h e f i v e 
y e a r p e r i o d , accounting f o r 60% of the new j o b g e n e r a t i o n . 
T h i s s u b s t a n t i a l l y outweighs the 930 j o b s (28%) p r o v i d e d by 
the s m a l l independent s e c t o r and the 385 j o b s (12%) i n t h e 
l a r g e independent f i r m s e c t o r . The s m a l l number of 
e s t a b l i s h m e n t s dependent on s m a l l f i r m s p r o v i d e d l e s s than 
1% of t h e i n c r e a s e . 
Although t h e r e can be no a c c u r a t e d i r e c t comparison between 
n a t i o n a l and r e g i o n a l data s e t s and indeed d i f f e r e n c e s 
between time p e r i o d s , d e f i n i t i o n a l b a s e s and methodologies 
make r e g i o n by r e g i o n comparison d i f f i c u l t , i t i s 
c o n s i d e r e d u s e f u l t o p l a c e the r e s u l t s of the SW study i n 
the context of the wider body of work t o which i t aims t o 
c o n t r i b u t e . As d e s c r i b e d i n Chapter Two, e x i s t i n g work on 
the c o n t r i b u t i o n of s m a l l f i r m s t o new employment 
g e n e r a t i o n on a n a t i o n a l s c a l e has found t h a t s m a l l f i r m s 
may provide over 50% or 60% of new j o b s ( B i r c h , 1979; T e i t z 
e t a l , , 1981; G a l l a g h e r and S t e w a r t , 1985). The 28% 
c o n t r i b u t i o n of s m a l l f i r m s to new and s u r v i v i n g employment 
ge n e r a t i o n found i n the p r e s e n t study i s f a r more modest 
than t h e s e r e s u l t s , and w h i l s t on i t s own t h i s cannot be 
the foundation f o r any f i r m a s s e r t i o n , i t would add weight 
t o arguments f o r being a l i t t l e more c a u t i o u s i n 
e x p e c t a t i o n s of s m a l l f i r m new employment p r o v i s i o n . 
One e x p l a n a t i o n f o r the r e l a t i v e l y s m a l l c o n t r i b u t i o n 
a p p a r e n t l y made by s m a l l f i r m s i n the p r e s e n t s t u d y may 
r e l a t e t o the s p e c i f i c a t i o n of the j o b s i n new 
e s t a b l i s h m e n t s . T a b l e 6.5 d i f f e r e n t i a t e s between t h o s e j o b s 
which were generated through the formation of new 
e s t a b l i s h m e n t s and new f i r m s and those c r e a t e d i n expanding 
e s t a b l i s h m e n t s . 
The f i r s t column i n the Table shows the change i n 
employment i n the survey e s t a b l i s h m e n t s which e x i s t e d 
before 1983, The second shows the employment generated by 
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the s e t t i n g up of new f i r m s . There i s no employment 
ge n e r a t i o n shown f o r new l a r g e f i r m s s i n c e no f i r m s which 
were up to f i v e y e a r s o l d had grown above the d e l i m i t i n g 
200 employee mark. That i s , a l l new f i r m s i n t h e s u r v e y 
provided l e s s than 200 jo b s i n the f i r s t f i v e y e a r s . 
Table 6.5: T o t a l New Employment G e n e r a t i o n i n Expanding 
and New. S u r v i v i n g . E s t a b l i s h m e n t s 
S e c t o r L o c a t i o n of New Employment 
Expanded New Firms Other New TOTAL 
E s t a b l i s h m e n t s E s t a b l i s h m e n t s 






















TOTAL 2056 442 797 3295 
Column t h r e e g i v e s the number of new j o b s which respondents 
noted t o be i n e s t a b l i s h m e n t s which were l e s s t h a n s i x 
y e a r s o l d , t h a t i s , 'new', but where the new e s t a b l i s h m e n t 
i s p a r t of a l a r g e r , p r e - e x i s t i n g f i r m and where the 
respondent a l s o noted a number of j o b s t o be e x i s t i n g a t 
the s t a r t of the f i v e y e a r p e r i o d . I n t h e s e c a s e s some of 
the employment i n the new e s t a b l i s h m e n t s r e p r e s e n t s 
r e l o c a t e d employment, r a t h e r than c o m p l e t e l y new j o b s . The 
f i g u r e s f o r new employment g i v e n here a r e t h e numbers of 
new jo b s net of those r e p o r t e d t o e x i s t a t the s t a r t of the 
pe r i o d . 
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C l e a r l y some e s t a b l i s h m e n t s which f a l l i n t o t h e c a t e g o r y of 
new e s t a b l i s h m e n t s on the b a s i s of age do i n f a c t c o n t a i n 
j o b s which a l r e a d y e x i s t e d i n the a r e a . However, i t i s 
common, where t h e i n f o r m a t i o n i s t a k e n from a l a r g e 
database, f o r a l l the employment i n a young e s t a b l i s h m e n t 
t o be assumed to be new employment. The i n f o r m a t i o n 
gathered i n the p r e s e n t study i l l u s t r a t e s t h e d i f f e r e n c e 
which t h i s c o u l d make t o the o v e r a l l r e s u l t . I f a l l the 
employment which i s i n new e s t a b l i s h m e n t s i s assumed t o be 
new then the f i g u r e s i n column t h r e e i n T a b l e 6.5 i n c r e a s e 
t o those i n the corresponding column i n T a b l e 6.6. 
Table 6,6 T o t a l New Employment Gen e r a t i o n i n Expanding and 
New E s t a b l i s h m e n t s . Assuming A l l Jobs a r e New 
S e c t o r L o c a t i o n of New Employment 
Expanded New Firms Other New TOTAL 


















TOTAL 2056 442 1144 3642 
The f i g u r e s i n column t h r e e a r e now based on t h e assumption 
t h a t a l l t h e j o b s i n e s t a b l i s h m e n t s which a r e l e s s t h a n s i x 
y e a r s o l d a r e new j o b s . T h i s has i n c r e a s e d t h e number of 
a p p a r e n t l y new j o b s by 347, from 3,295 t o 3,642, an 
i n c r e a s e of 10.53%. The a d d i t i o n a l 'new' j o b s a r e l o c a t e d 
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i n the s m a l l independent f i r m s e c t o r (47 a d d i t i o n a l j o b s ) 
and the l a r g e dependent f i r m s e c t o r (300 a d d i t i o n a l j o b s ) , 
Thus one e f f e c t of the assumption would be t o o v e r e s t i m a t e 
the number of new j o b s provided by each of t h e s e s e c t o r s . 
However, i n r e l a t i o n t o the o v e r a l l i n c r e a s e i n new 
employment, the assumption a c t u a l l y d e c r e a s e s the r e l a t i v e 
s i g n i f i c a n c e of the s m a l l f i r m s e c t o r c o n t r i b u t i o n , by 
1.39% s i n c e i t now accounts f o r 26,83%, and i n c r e a s e s t h e 
r e l a t i v e s i z e of c o n t r i b u t i o n of the l a r g e dependent f i r m 
s e c t o r by 2.53% t o 62.38% of the t o t a l number of new j o b s . 
C l e a r l y the d i f f e r e n c e between the f i g u r e s assuming a l l new 
e s t a b l i s h m e n t employment i s new and the f i g u r e s c a l c u l a t e d 
on the b a s i s of more i n f o r m a t i o n on t h e a c t u a l a d d i t i o n a l 
employment w i l l r e p r e s e n t a degree of e r r o r . Such an e r r o r 
of o v e r e s t i m a t i o n of new e s t a b l i s h m e n t ( i n c l u d i n g new f i r m ) 
employment i s l i k e l y to be p r e s e n t i n a l l s t u d i e s where 
only the age of the new e s t a b l i s h m e n t s i s c o n s i d e r e d , and 
a l l employment i n t h e s e i s assumed t o be new. 
6.6 The F e r t i l i t y of t h e Small F i r m S e c t o r 
I n a s s e s s i n g the r e l a t i v e s i g n i f i c a n c e of t h e d i f f e r e n t 
s i z e s e c t o r s t o new employment g e n e r a t i o n a c l e a r e r p i c t u r e 
would be gained i f the p a t t e r n of new j o b s c o u l d be 
compared with the o r i g i n a l s i z e s e c t o r a l p a t t e r n . I d e a l l y 
t h i s would p r o v i d e an i n d i c a t i o n of the f e r t i l i t y of the 
s i z e s e c t o r s . U n f o r t u n a t e l y the degree t o which an a c c u r a t e 
p i c t u r e of s i z e s e c t o r f e r t i l i t y may be a c h i e v e d on the 
b a s i s of a s t a t i c study i s l i m i t e d , due t o the l a c k of 
i nformation on e s t a b l i s h m e n t s which have c l o s e d d u r i n g the 
p e r i o d of i n t e r e s t (as noted e a r l i e r , i n S e c t i o n 6.5.1). 
However, a s i m p l e comparison of the changes i n the d i v i s i o n 
of s e c t o r a l employment amongst the s u r v e y f i r m s , t h a t i s 
f i r m s which have s u r v i v e d the f i v e y e a r p e r i o d t o 1988, i s 
presented i n Table 6,7. The f i g u r e s f o r employment change 
ar e based on the t o t a l s shown i n T a b l e 6.5, and i n c l u d e , 
t h e r e f o r e , employment g a i n through both new f i r m formation 
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and the expansion of e x i s t i n g e s t a b l i s h m e n t s . The f i n a l 
column i n d i c a t e s the apparent i n c r e a s e i n the s c a l e of each 
s i z e s e c t o r . 
Table 6.7 Survev Firm Employment S t r u c t u r e by S i z e 
S e c t o r . 1983 and 1988 
S e c t o r Employment Employment Change 
1983 1988 no. % 
Small 
independent 759 1689 930 122.5 
Small 
dependent 163 171 8 4.9 
Large 
independent 585 970 385 65.8 
Large 
dependent 4134 6106 1972 47.7 TOTAL 5641 8936 3295 58.4 
On the b a s i s of t h e s e f i g u r e s i t appears t h a t t h e s m a l l 
independent f i r m s s e c t o r was the most dynamic s i n c e i t 
enjoyed an apparent i n c r e a s e i n s i z e of 123%, compared w i t h 
a 66% change i n the l a r g e independent e s t a b l i s h m e n t s e c t o r , 
and a r e l a t i v e l y modest change of 48% i n e s t a b l i s h m e n t s 
dependent on the l a r g e f i r m s e c t o r . I n so f a r a s t h e s e 
f i g u r e s i n d i c a t e the degree of v o l a t i l i t y i n t h e d i f f e r e n t 
s e c t o r s i t would appear t h a t both the independent s e c t o r s 
showed the g r e a t e s t degrees of dynamism. 
Tab l e 6.8, below, i l l u s t r a t e s the changes t o t h e s i z e 
s t r u c t u r e of the survey p o p u l a t i o n over the p e r i o d . I n 1983 
approximately 14% of the employment i n the s u r v e y f i r m s was 
i n the s m a l l independent f i r m s e c t o r , and a l m o s t t h r e e -
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q u a r t e r s (73%) was provided by the e s t a b l i s h m e n t s which 
were dependent p a r t s of l a r g e f i r m s . However, by 1988 t h e 
s m a l l f i r m s e c t o r accounted f o r approximately 19% of the 
t o t a l employment. I n c o n t r a s t t h e r o l e of the 
e s t a b l i s h m e n t s dependent on l a r g e f i r m s had a p p a r e n t l y 
d e c l i n e d , from 73% t o 68% of the employment. The i n c r e a s e d 
employment i n the l a r g e independent f i r m s e c t o r was only 
enough to i n c r e a s e i t s c o n t r i b u t i o n m a r g i n a l l y from 10.4% 
to 10,9%, and t h e s m a l l p r o p o r t i o n of employment p r o v i d e d 
by the few e s t a b l i s h m e n t s dependent on s m a l l f i r m s d e c l i n e d 
from 2.9% t o 1.9%. The s m a l l independent f i r m s e c t o r was 
t h e r e f o r e the only s i z e s e c t o r t o a p p a r e n t l y i n c r e a s e i t s 
share of the survey employment to a s i g n i f i c a n t degree, 
suggesting a g r e a t e r dynamism than t he other s e c t o r s 
r e p r e s e n t e d by the survey respondents. 
Table 6.8: S i z e S t r u c t u r a l Changes i n the Survey Firms 
S e c t o r P r o p o r t i o n of T o t a l Employment 
1983 1988 
% % 
Small independent 13.5 18.9 Small dependent 2.9 1.9 
Large independent 10.4 10.9 Large dependent 73.3 68.3 
TOTAL 100.1 100.0 
Note: The percentages do not sum t o 100 due t o rounding 
G a l l a g h e r and Stewart (1985) suggest u s i n g a f e r t i l i t y 
r a t i o comparing the p r o p o r t i o n of new employment i n a 
s e c t o r t o t h e p r o p o r t i o n of t h e o r i g i n a l employment 
provided by t h a t s e c t o r . A t a b l e of t h e G a l l a g h e r and 
Stewart f e r t i l i t y r a t i o s was reproduced i n Chapter Two 
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(Table 2 . 6 ) . I f the s m a l l e r s i z e bands a r e amalgamated, t h e 
f e r t i l i t y r a t i o n a t i o n a l l y f o r f i r m s of under 100 employees 
i s 2,2, and f o r f i r m s up t o 499 employees i s 1.6. Firms 
w i t h up to 200 employees would f a l l between t h e two. A 
r a t i o e x a c t l y e q u i v a l e n t to t h a t of G a l l a g h e r and S tewart 
cannot be c a l c u l a t e d from the SW survey d a t a , s i n c e no 
account can be taken of the change i n the o r i g i n a l l e v e l of 
employment a f f e c t e d by the c l o s u r e of f i r m s over t h e p e r i o d 
concerned. N e v e r t h e l e s s , a r a t i o based on s u r v i v i n g 
e s t a b l i s h m e n t s can g i v e an i l l u s t r a t i o n of the r e l a t i v e 
dynamism of the d i f f e r e n t t y p e s of e s t a b l i s h m e n t s i n the 
survey sample. 
The r a t i o produced by d i v i d i n g the known p r o p o r t i o n of new 
employment i n the SW study by t h e known p r o p o r t i o n of 
o r i g i n a l employment i n 1983 g i v e s a r a t i o of 2.23 f o r the 
s m a l l independent f i r m s . T h i s r a t i o w i l l be g r e a t e r than 
t h a t produced by the G a l l a g h e r and Stewart c a l c u l a t i o n due 
t o the e x c l u s i o n on the bottom l i n e of employment i n 
e s t a b l i s h m e n t s which c l o s e d down w i t h i n the study time 
p e r i o d . However, i t would seem i n t u i t i v e l y t h a t i f t h i s i s 
t a k e n i n t o account t h e r a t i o produced may be of t h e r i g h t 
order t o support the c o n c l u s i o n of G a l l a g h e r and S t e w a r t 
t h a t the s m a l l f i r m s e c t o r has a g r e a t e r r e l a t i v e p o t e n t i a l 
to c r e a t e j o b s than l a r g e f i r m s e c t o r . 
The f e r t i l i t y r a t i o s based on s u r v i v i n g e s t a b l i s h m e n t s f o r 
each of the s i z e s e c t o r s i n the SW study a r e shown i n T a b l e 
6.9, below. From t h i s i t i s c l e a r t h a t t h e s m a l l 
independent f i r m s s e c t o r has the g r e a t e s t f e r t i l i t y r a t i o 
and l a r g e independent f i r m s have the second g r e a t e s t 
f e r t i l i t y r a t i o , a t l . i o . I f a l l the dependent 
e s t a b l i s h m e n t s a r e i n c l u d e d i n the e q u a t i o n , t h e s m a l l 
f i r m s s e c t o r remains the most f e r t i l e by a c o n s i d e r a b l e 
degree, w i t h a r a t i o of 1.82 compared w i t h a r a t i o of 0.85 
f o r t h e l a r g e f i r m s e c t o r . For every j o b t h a t i s known t o 
have e x i s t e d i n 1983, and s u r v i v e d u n t i l 1988, t h e s m a l l 
133 
f i r m s s e c t o r c r e a t e d 1.82 new and s u r v i v i n g j o b s d u r i n g the 
p e r i o d , compared w i t h l e s s than one new j o b per e x i s t i n g 
job i n the l a r g e f i r m s e c t o r . 
Table 6.9: The F e r t i l i t v R a t i o s of the S i z e S e c t o r s i n the 
SW Survey. 1983-88 
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6.7 New Small Firms 
Returning to the f i g u r e s p r e s e n t e d i n T a b l e 6.5, t h i s 
s e c t i o n w i l l c o n s i d e r t he c o n t r i b u t i o n of new f i r m s t o new 
s u r v i v i n g employment g e n e r a t i o n , which, a s noted i n Chapter 
Two i s most f r e q u e n t l y the focus of s t u d i e s of new 
employment g e n e r a t i o n i n the s m a l l f i r m f i e l d o f study. 
T a b l e 6.10 p r e s e n t s the data r e l a t i n g new f i r m employment 
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t o a l l new e s t a b l i s h m e n t employment. B e f o r e examining t h e s e 
f i g u r e s , however, i t i s i n t e r e s t i n g t o note t h a t where 
s m a l l f i r m s t u d i e s a r e concerned only w i t h new s m a l l f i r m s 
they underestimate t h e c o n t r i b u t i o n of t h e s m a l l f i r m 
s e c t o r t o employment g e n e r a t i o n . I n the p r e s e n t sample, f o r 
i n s t a n c e , almost h a l f of the new j o b s (446 j o b s or 4 7 . 9 6 % ) , 
provided by the s m a l l f i r m s e c t o r i n t h e f i v e y e a r p e r i o d 
t o 1988 were generated w i t h i n e x i s t i n g expanding 
e s t a b l i s h m e n t s , and not i n new e s t a b l i s h m e n t s . 
Table 6.10 shows t h a t t h e r e were 1,239 new j o b s g e n e r a t e d 
by the opening of new e s t a b l i s h m e n t s , i n c l u d i n g new s m a l l 
f i r m s , w i t h i n the study p o p u l a t i o n i n the f i v e y e a r p e r i o d 
from the s t a r t of 1983. New e s t a b l i s h m e n t s t h e r e f o r e 
accounted f o r 14,05% of the t o t a l s u r v i v i n g employment 
(8,817 j o b s ) i n the sample e s t a b l i s h m e n t s a t the end of the 
p e r i o d . The l a r g e s t p r o p o r t i o n of the new s u r v i v i n g j o b s , 
m a r g i n a l l y , were c r e a t e d by the s m a l l independent f i r m 
s e c t o r , which generated 39% of the new j o b s i n new 
e s t a b l i s h m e n t s , compared to 36% by the l a r g e dependent f i r m 
s e c t o r , and 21% by the l a r g e independent f i r m s . 
The new f i r m s alone generated 442 new and s u r v i v i n g j o b s , 
comprising 5.01% of the t o t a l employment i n 1988. I f the 
d e f i n i t i o n of a new f i r m i s expanded t o i n c l u d e a l l f i r m s 
up to and i n c l u d i n g those aged t e n y e a r s then the 
p r o p o r t i o n of t o t a l employment i n 1988 which i s accounted 
f o r by new f i r m s r i s e s s i g n i f i c a n t l y t o 14.21%. The 
i n c r e a s e d c o n t r i b u t i o n of new f i r m s comprises, i n the 
l a r g e s t p a r t , a c o n s i d e r a b l e i n c r e a s e i n s m a l l independent 
new f i r m s , which now account f o r 855 j o b s r a t h e r t h a n 398, 
and a c o n t r i b u t i o n of 330 j o b s by l a r g e independent f i r m s . 
Notably, w h i l s t the l a t t e r a r e a t t r i b u t e d t o t h e l a r g e f i r m 
s e c t o r , i t would be e q u a l l y a p p r o p r i a t e t o c o n s i d e r them t o 
be the product of the s m a l l f i r m s e c t o r , s i n c e t h e s e f i r m s 
merely r e p r e s e n t those s m a l l f i r m s which have been the most 
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s u c c e s s f u l i n employment g e n e r a t i o n , and have c o n s e q u e n t l y 
outgrown the s i z e l i m i t on the d e f i n i t i o n of s m a l l f i r m s . 
Table 6.10: New Employment Generation i n New. S u r v i v i n g , 
E s t a b l i s h m e n t s 
S e c t o r L o c a t i o n of New Employment 
New Firms Other New A l l New 























TOTAL 442 797 1239 100.00 
W h i l s t the s m a l l independent f i r m s provided the l a r g e s t 
s i n g l e c o n t r i b u t i o n to new employment i n new s u r v i v i n g 
e s t a b l i s h m e n t s , i f the independent f i r m s and dependent 
e s t a b l i s h m e n t s a r e combined, the m a j o r i t y of j o b s (57.38%) 
a r e provided by the l a r g e f i r m s e c t o r , and t h e m i n o r i t y 
(42.62%) by the s m a l l f i r m s e c t o r , r e f l e c t i n g the apparent 
i n f l u e n c e of branch p l a n t s and other s u b s i d i a r i e s of l a r g e 
f i r m s w i t h i n the a r e a . 
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6.7.1 The C o n t r i b u t i o n of New Small Firms t o Employment 
Gene r a t i o n 
A comparative a n a l y s i s of employment i n s m a l l or new f i r m s 
and i n l a r g e e s t a b l i s h e d f i r m s w i l l be as much a r e f l e c t i o n 
of the i n d u s t r i a l s i z e s t r u c t u r e of the p a r t i c u l a r r e g i o n , 
a f f e c t e d by the type of i n d u s t r y and the l o c a t i o n a l 
d e c i s i o n s of l a r g e f i r m s on branch p l a n t s , as of the 
e f f i c a c y of s m a l l f i r m s i n p r o v i d i n g new j o b s . Care 
t h e r e f o r e needs to be taken i n any comparison of the 
r e l a t i v e s c a l e of s m a l l or new f i r m employment g e n e r a t i o n 
i n d i f f e r e n t r e g i o n s . The r e s u l t s of the SW survey a r e more 
p o s i t i v e i n r e l a t i o n to the c o n t r i b u t i o n of new s m a l l f i r m s 
t o employment than other s t u d i e s undertaken i n t h e UK and 
reviewed i n Chapter Two have been. 
The p r o p o r t i o n of manufacturing employment a t the end of a 
t e n y e a r p e r i o d c r e a t e d by manufacturing f i r m s s t a r t i n g up 
i n t h a t p e r i o d and s u r v i v i n g t o i t s end was found t o be 
below 5% by Gould and Keeble (1985, E a s t A n g l i a ) , and l e s s 
than 4% a t the end of a 13 y e a r p e r i o d by S t o r e y (1985) . I n 
none of the other s t u d i e s i n the UK noted i n Chapter Two 
(Table 2.7) was the p r o p o r t i o n of employment i n new f i r m s 
i n g e n e r a l manufacturing g r e a t e r than 5.2% i n f i r m s up t o 
10 y e a r s o l d . These f i g u r e s gave r i s e to pessimism on the 
c o n t r i b u t i o n of new f i r m s t o employment g e n e r a t i o n , and a r e 
d i s a p p o i n t i n g compared with the 8% of j o b s g e nerated by new 
f i r m s o u t s i d e the UK i n the R e p u b l i c of I r e l a n d ( O ' F a r r e l l 
and Crouchley, 1984). 
I n c o n t r a s t , the p r o p o r t i o n of t o t a l employment i n t h e SW 
survey e l e c t r o n i c s f i r m s i n 1988 which was g e nerated by new 
f i r m s (up t o t e n y e a r s old) was 14.21%, g r e a t e r t h a n i n any 
of the manufacturing r e g i o n a l s t u d i e s c o v e r i n g a s i m i l a r 
length of time. T h i s f i g u r e i n c l u d e s f i r m s which have grown 
beyond the 200 employee l i m i t used t o d e f i n e s m a l l f i r m s . 
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I f t h e s e a r e excluded, the new s m a l l f i r m s ' c o n t r i b u t i o n t o 
t o t a l employment remains r e l a t i v e l y h i g h a t 10.47%. 
I n comparison with s t u d i e s of high technology i n d u s t r y , t h e 
SW e l e c t r o n i c s s e c t o r had a g r e a t e r p r o p o r t i o n of 
employment i n new independent f i r m s than the computing 
i n d u s t r y of t h e UK a s a whole ( 8 % over 10 y e a r s , K e e b l e and 
K e l l y , 1986). T h i s may r e f l e c t t h e r e l a t i v e youth o f the SW 
as an ar e a of high technology i n d u s t r y development, or a 
r e l a t i v e l y low l e v e l of development of ot h e r e s t a b l i s h m e n t s 
such a s branch p l a n t s . On the other hand, t he SW new f i r m s 
have not made as s i g n i f i c a n t a c o n t r i b u t i o n a s t h o s e high 
technology new f i r m s i n the Cambridge a r e a s t u d i e d by S e g a l 
Quince and P a r t n e r s (1985), which accounted f o r 25% of 
employment a t the end of a 10 y e a r p e r i o d . 
New f i r m s up to f i v e y e a r s o l d pro v i d e d 35.67% of a l l t h e 
new s u r v i v i n g j o b s i n new openings i n the SW study sample, 
a c o n s i d e r a b l y g r e a t e r p r o p o r t i o n than the 21% of new j o b s 
i n new openings (up to 13 y e a r s old) found i n the Northern 
study by Storey, 1985. However, t h e s e f i g u r e s a g a i n r e f l e c t 
the p o l i c i e s of l a r g e f i r m s a s much as the l e v e l of 
a c t i v i t y i n t h e s m a l l f i r m s e c t o r . While i n d i v i d u a l 
r e g i o n a l s t u d i e s can c o n t r i b u t e t o the b u i l d i n g of a 
complete p i c t u r e of s m a l l f i r m a c t i v i t y , a t t e n t i o n a l s o 
needs to be p a i d to the other components of a r e g i o n ' s 
i n d u s t r i a l s t r u c t u r e before a f i n a l a n a l y s i s of the 
comparative s t r e n g t h of the s m a l l f i r m s e c t o r s i n d i f f e r e n t 
r e g i o n s can be achieved. 
6.8 New Firm Formation Rates 
The p r o p o r t i o n of employment generated by new f i r m s w i l l be 
a f f e c t e d by the s c a l e of both the new f i r m developments and 
the o r i g i n a l employment. I n order t o compare s t u d i e s of new 
f i r m formation r a t e s Gould and Keeble (1985) d e v i s e d a 
s t a n d a r d i s e d r a t e , a s d e s c r i b e d i n Chapter Two. The f i r m 
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formation r a t e was d e f i n e d as the number of new s u r v i v i n g 
f i r m s per 1,000 employees a t the beginning of the p e r i o d . 
The s t a n d a r d i s e d r a t e i s t h e f i r m formation r a t e d i v i d e d by 
the number of y e a r s i n the study p e r i o d . U n f o r t u n a t e l y , 
t h i s r a t e i s dependent on the a v a i l a b i l i t y of aggregate 
employment data which i s compatible w i t h t h a t of the 
e m p i r i c a l study, and t h i s may be a source of i n a c c u r a c y . I n 
t h i s study, d i f f i c u l t i e s a r i s e due t o the incomplete 
response t o the survey, as w e l l as the l i m i t a t i o n s i n 
a v a i l a b i l i t y of data f o r the base y e a r from e s t a b l i s h m e n t 
s o u r c e s . However, an i n d i c a t i o n of the r e l a t i v e new f i r m 
formation r a t e may be gained on the f o l l o w i n g b a s i s . 
F i r s t l y , the data w i t h i n the c a l c u l a t i o n of the r a t i o must 
be a t a c o n s i s t e n t s c a l e . The survey data i s e s t i m a t e d t o 
r e p r e s e n t approximately 45% of the t o t a l number of f i r m s i n 
the study a r e a . The survey r e s u l t s i n d i c a t e t h a t 4 2 new 
f i r m s were formed over a ten y e a r p e r i o d (see T a b l e 6.11, 
below). Assuming t h a t the survey r e s u l t s a r e r e p r e s e n t a t i v e 
of the t o t a l p o p u l a t i o n i n t h i s r e s p e c t , i t i s c a l c u l a b l e 
t h a t 93 new f i r m s were formed, and s u r v i v e d , i n t h e study 
a r e a . An a c c u r a t e f i g u r e f o r the employment i n the 
e l e c t r o n i c s i n d u s t r y of the study r e g i o n i s not a v a i l a b l e , 
s i n c e i t i s not a Standard Region. The s e c t o r a l employment 
i n the r e g i o n as a whole i s t h e r e f o r e used as an e s t i m a t e . 
T h i s w i l l p r o v i d e an underestimate, or lower range f i g u r e , 
f o r the f i n a l standard f i r m formation r a t e ( s i n c e t he 
d i v i s o r i n the r a t i o , based on the s t a n d a r d r e g i o n a l 
f i g u r e , w i l l be g r e a t e r than the f i g u r e f o r t h e s m a l l e r 
study r e g i o n would b e ) . Taking the f i g u r e f o r S I C 
c a t e g o r i e s 33 and 34 (an approximation of the e l e c t r o n i c s 
i n d u s t r y ) , the f i g u r e provided by the Department of 
Employment ( d i r e c t communication) i s 37,738 employees i n 
June 1983. On the b a s i s of t h e s e f i g u r e s the s t a n d a r d new 
f i r m formation r a t e f o r t h e SW e l e c t r o n i c s i n d u s t r y i s , a s 
a minimum, 0.25. 
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I f the e l e c t r o n i c s employment i n the r e g i o n i s assumed t o 
be e v e n l y d i s t r i b u t e d a c r o s s the seven c o u n t i e s , and the 
study a r e a t h e r e f o r e t o c o n t a i n f i v e s e v e n t h s of the 
employment, the new f i r m formation r a t e may be c a l c u l a t e d 
t o be 0.35. These e s t i m a t e d r a t e s (0.25 and 0.35) range 
around the average of a l l e l e v e n r a t e s c a l c u l a t e d by Gould 
and Keeble ( 0 . 3 1 ) . The second, p a r t i c u l a r l y , i s r e l a t i v e l y 
high compared to the range of p r e v i o u s s t u d i e s , a l t h o u g h 
not a s high as the r a t e of 0.57 c a l c u l a t e d by Gould and 
Keeble (1985) f o r the phenomenal Cambridge a r e a growth. 
The r e a s o n s f o r the d i f f e r e n c e s between the r e g i o n a l new 
f i r m formation r a t e s a r e numerous and complex. Gould and 
Keeble p o i n t to the i n a c c u r a c y of c e r t a i n s t u d i e s , a l t h o u g h 
t h e r e i s l i t t l e doubt t h a t d i f f e r e n c e s between t h e r e g i o n s 
i n terms of i n d u s t r i a l s i z e and s t r u c t u r e a r e a l s o f a c t o r s 
of c o n s i d e r a b l e importance. I n terms of t h e s t a t e of t h e 
s m a l l f i r m s e c t o r , one f a c t o r may a l s o have been a 
s t r e n g t h e n i n g of the s m a l l f i r m s e c t o r i n t h e p e r i o d 
between the s t u d i e s , - the e a r l i e r s t u d i e s l a r g e l y being 
based on dat a from t he 1970s a s opposed t o t h e 1980s, and 
tending t o produce g e n e r a l l y lower r a t e s of new f i r m 
formation according t o t h i s f o r m u l a t i o n . 
I n examining t he apparent s t r e n g t h e n i n g of t h e s m a l l f i r m 
s e c t o r , p a r t i c u l a r emphasis i s g i v e n t o the b i r t h of new 
f i r m s i n t h e l i t e r a t u r e g e n e r a l l y . New j o b s i n new f i r m s 
a r e the focus of many more s t u d i e s than the c r e a t i o n of new 
j o b s i n s m a l l f i r m s i n g e n e r a l . T h i s may be because they 
a r e e a s i e r to l o c a t e , or i t may be because, as noted i n t h e 
l i t e r a t u r e review, new f i r m s a r e seen a s t h e main a r e a i n 
which the resurgence of the s m a l l f i r m s e c t o r has o c c u r r e d . 
The SW study c o l l e c t e d d a t a on t h e age of t h e f i r m s 
s u r v i v i n g i n 1988, which, when adapted t o t a k e c l o s u r e 
r a t e s i n t o account, g i v e some i n d i c a t i o n of t h e numbers of 
new f i r m openings over a p e r i o d of time. T a b l e 6.11 shows 
140 
the y e a r s i n which the s u r v i v i n g s m a l l independent 
e l e c t r o n i c manufacturing f i r m s i n the SW study were formed. 
Table 6.11: Opening Dates of Small Independent Survey 
Firms S i n c e 1965 
Year 19.. 65 66 67 68 69 70 71 72 73 74 75 76 
No. of 
New Firms 2 0 2 1 3 1 4 1 3 1 2 1 Formed 
Year 19.. 77 78 79 80 81 82 83 84 85 86 87 T o t a l 
No. of 
New Firms 5 3 1 6 3 11 3 2 6 4 3 68 Formed 
Note: Those f i r m s s t a r t e d up pre 1965 a r e u n l i k e l y t o 
have been e l e c t r o n i c s f i r m s o r i g i n a l l y , and a r e 
more l i k e l y t o have changed to t h i s from other 
a r e a s of a c t i v i t y . 
S i n c e t h e s e f i g u r e s a r e f o r s u r v i v i n g f i r m s o n l y , t h e 
apparent t r e n d of i n c r e a s i n g new f i r m formation towards the 
end of the p e r i o d must be t r e a t e d with c a u t i o n . The f i r m s 
born i n the e a r l i e r y e a r s have had longer i n which t o f a i l . 
The r e l a t i v e s c a l e of new f i r m developments i n l a t e r y e a r s 
w i l l t h e r e f o r e tend t o be somewhat exaggerated. Counter-
b a l a n c i n g t h i s to some e x t e n t i s the p o s s i b i l i t y t h a t newer 
f i r m s a r e l e s s l i k e l y t o have found t h e i r way i n t o t h e 
d i r e c t o r i e s used as s o u r c e s f o r the s u r v e y frame, so t h a t 
the numbers of the most r e c e n t new f i r m s may be 
underestimated. 
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The VAT data c o l l e c t e d by the Department of Employment 
(1983, 1987) f u r n i s h some f i g u r e s which may u s e f u l l y be 
a p p l i e d to the r e t r o s p e c t i v e data c o l l e c t e d i n t h e SW 
s u rvey t o t a k e account of the c l o s u r e s which w i l l have 
occurred, and t h e r e f o r e g i v e a b e t t e r approximation of the 
l e v e l s of openings of new f i r m s . T a b l e 6.12 shows the 
number of f i r m s opened i n each year i f the s u r v i v a l r a t e s 
of f i r m s r e g i s t e r e d f o r VAT a r e used t o amend t h e SW s urvey 
data, and the r e s u l t a n t f i g u r e i s m u l t i p l i e d t o t a k e i n t o 
account the f a c t t h a t the s urvey respondents a r e e s t i m a t e d 
t o r e p r e s e n t 45% of the t o t a l e l e c t r o n i c s i n d u s t r y i n t h e 
a r e a . The s u r v i v a l r a t e s a p p l i e d to the SW d a t a from the 
VAT r e g i s t r a t i o n s u r v i v a l f i g u r e s a r e shown i n Appendix 
6.1. 
T able 6.12: Estimated T o t a l New Firm Openings i n SW 
E l e c t r o n i c s Manufacturing I n d u s t r y , 1965-87 
Year 19.. 65 66 67 68 69 70 71 72 73 74 75 76 
No. of 
New F i r m s 8 4 16 8 24 8 33 8 24 8 16 8 Formed 
Year 19.. 77 78 79 80 81 82 83 84 85 86 87 T o t a l 
No. of 
New Firms 41 22 7 36 16 54 13 8 21 11 7 68 Formed 
Note: The o r i g i n a l f i g u r e of 0 f o r 1966 ( T a b l e 6.11) has 
been approximated t o 0.5 t o a l l o w f o r the 
a p p l i c a t i o n of the formula. 
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There a r e problems i n a p p l y i n g t h e VAT d a t a t o t h e SW 
survey data due to i n c o n s i s t e n c i e s between t h e two data 
s e t s . The data i n t h e SW survey r e l a t e t o t h e y e a r of 
opening of a fi r m , w h i l s t the VAT data r e f e r t o t h e y e a r i n 
which t h e f i r m was r e g i s t e r e d f o r VAT (dependent on 
t u r n o v e r ) , F u r t h e r , the VAT r e g i s t r a t i o n s u r v i v a l r a t e s do 
not r e l a t e d i r e c t l y to the s u r v i v a l of the f i r m : not a l l 
d e r e g i s t r a t i o n s are c l o s u r e s of f i r m s , s i n c e t h e r e a r e a 
v a r i e t y of reasons why f i r m s d e r e g i s t e r , i n c l u d i n g f a l l i n g 
below the turnover t h r e s h o l d , or change of l e g a l name. The 
VAT s u r v i v a l r a t e s t h e r e f o r e underestimate t h e a c t u a l 
s u r v i v a l r a t e s of the f i r m s , ( T h i s r e s u l t s i n a c e r t a i n 
u n d e r e s t i m a t i o n of the numbers of f i r m s opening.) T h i r d l y , 
the VAT data r e f e r t o a l l s e c t o r s of i n d u s t r y i n the UK, 
not s o l e l y e l e c t r o n i c s . 
Another p o s s i b l e i n a c c u r a c y i n the a p p l i c a t i o n of the VAT 
s u r v i v a l r a t e s to the SW survey data i s t h a t t h e VAT r a t e s 
a r e c a l c u l a t e d on data c o l l e c t e d between 1973 and 1983, 
t h a t i s , i n a d i f f e r e n t time p e r i o d . However, t h i s would 
appear t o have a minimal e f f e c t , s i n c e the s u r v i v a l r a t e s 
by age of f i r m a r e h i g h l y c o n s i s t e n t between d i f f e r e n t 
y e a r s over t h a t p e r i o d , which suggest t h a t t h e y would 
continue to be so. The s u r v i v a l r a t e f o r f i r m s over 11 
y e a r s o l d , which i s beyond the scope of the VAT d a t a , i s 
taken to be 27%, f o l l o w i n g the Department of Employment 
a n a l y s i s (Department of Employment, 1987). D e s p i t e t h e 
c a v e a t s d e s c r i b e d , the a d d i t i o n of the VAT s u r v i v a l r a t e s 
must be u s e f u l i n a d j u s t i n g the r e t r o s p e c t i v e f i e l d d a t a t o 
ta k e some account of the c l o s u r e r a t e s i n t h e o r i g i n a l 
p o p u l a t i o n of f i r m s , and g i v i n g a c l e a r e r i n d i c a t i o n of the 
new f i r m formation l e v e l s i n t h e e l e c t r o n i c s i n d u s t r y of 
the SW. 
The a d j u s t e d f i g u r e s g i v e n i n Ta b l e 6.12 a r e a l s o p r e s e n t e d 
i n t h e graph i n F i g u r e 6.1, f o l l o w i n g t h e g r a p h i c 
p r e s e n t a t i o n of new f i r m formation l e v e l s i n the UK 
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computer i n d u s t r y by Keeble and K e l l y (1986) . T h i s p r o v i d e s 
a s t a r t i n g p o i n t f o r the re-examination, i n t h e l i g h t of 
the new d a t a c o l l e c t e d , of the t h e o r i e s on t h e r e a s o n s f o r 
the r esurgence i n the new f i r m formation r a t e s i n c e the 
e a r l y 1970s, as d i s c u s s e d i n Chapter Three. 
6.9 T h e o r e t i c a l I m p l i c a t i o n s of SW Study R e s u l t s 
Two main t h e o r i e s on the r esurgence i n new f i r m f o r m a t i o n 
emerging from t h e l i t e r a t u r e r eview i n Chapter T h r e e were 
r e c e s s i o n push theory and t e c h n o l o g i c a l change t h e o r y ; w i t h 
government p o l i c y being another p o t e n t i a l l y important 
f a c t o r . F i g u r e 6.1 maps the i n f o r m a t i o n p e r t i n e n t t o the 
hypotheses, summarising the developments over time i n 
r e l a t i o n to the resurgence i n new f i r m s t a r t - u p s . The 
survey p o p u l a t i o n i s l i m i t e d i n s i z e , and t h e r e a r e v e r y 
l a r g e v a r i a t i o n s i n the number of s t a r t - u p s on a y e a r l y 
b a s i s . N e v e r t h e l e s s , a g e n e r a l t r e n d of i n c r e a s i n g numbers 
of new f i r m s being formed i s apparent, p a r t i c u l a r l y i n the 
second h a l f of the p e r i o d . The aim of t h i s r e p r e s e n t a t i o n 
i s to p r o v i d e a s i m p l i f i e d p i c t o r i a l image of developments 
over time, r a t h e r than a d e t a i l e d c o r r e l a t i o n of e v e n t s . 
The c o i n c i d e n c e of changes i n l e v e l s of new f i r m f o r m a t i o n 
w i t h changes i n unemployment and t e c h n o l o g i c a l 
developments, and p o l i c y d e c i s i o n s h i g h l i g h t s two p o i n t s . 
F i r s t l y , t h e r e i s a c l e a r p i c t u r e of the temporal 
r e l a t i o n s h i p between the f a c t o r s mooted and the i n c r e a s e i n 
the s m a l l f i r m b i r t h r a t e . Secondly, the graphs i l l u s t r a t e 
t h a t a s i m i l a r p a t t e r n can be seen f o r each f a c t o r , and 
t h i s emphasises the d i f f i c u l t i e s i n d i s t i n g u i s h i n g 
p a r t i c u l a r cause and e f f e c t r e l a t i o n s h i p s i n t h e r e a l 
world, where a m u l t i p l i c i t y of f a c t o r s a r e a t work a t any 
one time, p a r t i c u l a r l y i f s o l e l y q u a n t i t a t i v e d a t a a r e 
being u t i l i s e d . I t i s a t t h i s p o i n t t h a t q u a l i t a t i v e d a t a 
become h i g h l y v a l u a b l e i n an a n a l y s i s . The graphs t h e r e f o r e 
p r o v i d e merely an i n t r o d u c t i o n t o the remainder of t h e data 
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p e r t i n e n t t o new f i r m formation which were c o l l e c t e d i n t h e 
survey and which a r e mainly q u a l i t a t i v e i n n a t u r e - I t i s 
t h e s e data which a r e the focus of the major p a r t of the 
f o l l o w i n g d i s c u s s i o n . 
6.10 T e c h n o l o g i c a l Change Theory 
T e c h n o l o g i c a l change theory c o n s i d e r s how changes i n 
technology a r e e f f e c t e d by, and a f f e c t , the growth i n the 
s m a l l f i r m s e c t o r . The d i s c u s s i o n of t e c h n o l o g i c a l change 
theory i n Chapter Three makes i t c l e a r t h a t t h e t h e o r y i s 
based on the concept of a s t r o n g i n t e r - r e l a t i o n s h i p between 
the development of m i c r o - e l e c t r o n i c technology and the 
r e c e n t resurgence i n new f i r m formation r a t e s i n high 
technology i n d u s t r y . That i s , the t e c h n o l o g i c a l 
developments have i n c r e a s e d the c a p a b i l i t i e s o f , and 
markets open to, s m a l l f i r m s , and t o some e x t e n t t h e s m a l l 
f i r m s have been important i n g e n e r a t i n g the developments i n 
the technology. Even a s h a l l o w knowledge of t h e f i e l d of 
e l e c t r o n i c s would i n c l u d e an a p p r e c i a t i o n of t h e f a c t t h a t 
the e l e c t r o n i c s i n d u s t r y i s a r e l a t i v e l y new i n d u s t r y , and 
t h a t i t s growth has depended on t e c h n o l o g i c a l i n n o v a t i o n s . 
As a rough p i c t u r e of the evidence of such r e l a t i o n s h i p s 
F i g u r e 6.1 i n c l u d e s the d a t e s of developments i n a major 
p a r t of e l e c t r o n i c s , t h a t i s , computing, a s compiled by 
Keeble and K e l l y (1986). The graph shows t h a t o n l y two of 
the SW e l e c t r o n i c s f i r m s were formed between 1965 and a 
s i g n i f i c a n t e a r l y development i n computer technology, 
computer networking. (None of the study f i r m s were formed 
between 1960 and 1965. F i v e f i r m s were s t a r t e d b e f o r e 1960, 
and changed t o the e l e c t r o n i c s f i e l d a f t e r s t a r t - u p - These 
f i r m s a r e not i n c l u d e d i n t h i s p a r t of t h e a n a l y s i s of 
formation of new e l e c t r o n i c s f i r m s . ) 
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F i g u r e 6.1: New F i r m F o r m a t i o n R a t e s i n t h e SW S u r v e y 
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F i g u r e 6.1: New Firm Formation R a t e s i n the SW Survey 
Firms, and P o s s i b l e P e r t i n e n t F a c t o r s 
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The a v a i l a b i l i t y of the f i r s t commercial micro-computer 
c o i n c i d e s w i t h the p o i n t a t which t he t r e n d of new f i r m 
formation begins to r i s e more s t e e p l y . The f i r s t 64K 
micro c h i p , which g r e a t l y i n c r e a s e d micro-computer c a p a c i t y , 
and the f i r s t computer under £100 both f a l l i n t h e time 
p e r i o d d uring which the g e n e r a l t r e n d of t h e new f i r m 
formations i s most r a p i d l y r i s i n g , and immediately b e f o r e 
the peak of 1982. The c o i n c i d e n c e of t e c h n o l o g i c a l 
development and i n c r e a s e d new f i r m formation i s c o n s i s t e n t 
w i t h the t e c h n o l o g i c a l change h y p o t h e s i s . 
No f u r t h e r data regarding the e f f e c t s on new f i r m f o r m a t i o n 
of t e c h n o l o g i c a l development were gathered i n t h e survey. 
I n s t e a d , the second p a r t of the theory, t h a t t h e s m a l l 
f i r m s i n t h e i r t u r n c o n t r i b u t e g r e a t l y t o the t e c h n o l o g i c a l 
development was co n s i d e r e d i n some d e t a i l i n both the 
q u e s t i o n n a i r e survey and the in-depth i n t e r v i e w s , and t h e 
r e s u l t s a r e the s u b j e c t of Chapter Seven, which examines 
the i n n o v a t i v e a c t i v i t y of the survey f i r m s . 
6.11 R e c e s s i o n Push Theory 
Given t h a t a major aim of s m a l l f i r m s p o l i c y i s t o c r e a t e 
j o b s i n a r e a s of high unemployment, the c o n s i d e r a t i o n of 
the response of the s m a l l f i r m s e c t o r to unemployment 
p r e s s u r e s i s p a r t i c u l a r l y i n t e r e s t i n g . The d e t a i l e d 
i n f o r m a t i o n on the o r i g i n s of the s m a l l f i r m s i n t h e survey 
- the employment s t a t u s of the f i r m founder, t h e s i z e 
s e c t o r from which the founder emerged, and t h e markets 
s u p p l i e d by the s m a l l f i r m s - complements the d a t a on t h e 
da t e s of formation of the new f i r m s . 
As d i s c u s s e d i n Chapter Three, r e c e s s i o n push t h e o r y 
c o n t a i n s two elements, t he primary h y p o t h e s i s b e i n g t h a t 
d u r i n g a r e c e s s i o n unemployment i n c r e a s e s through t he 
c o n t r a c t i o n of the l a r g e f i r m s e c t o r , and as a r e s u l t more 
i n d i v i d u a l s are pushed i n t o f i n d i n g t h e i r own employment. 
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and s e t t i n g up i n b u s i n e s s . The s u b s i d i a r y element i s based 
on the concept t h a t as l a r g e f i r m s c o n t r a c t t h e r e w i l l be 
a growing number of n i c h e s f o r s m a l l f i r m a c t i v i t y around 
t h e margins of, and dependent on, the l a r g e f i r m s e c t o r . 
The f o l l o w i n g s e c t i o n s f i r s t examine the c o i n c i d e n c e of 
unemployment r a t e s and new f i r m formation, and then 
c o n s i d e r i n more d e t a i l t h e h y p o t h e s i s e d r e l a t i o n s h i p s 
between s m a l l f i r m s and l a r g e f i r m s which would e x i s t i f 
the primary or secondary h y p o t h e s i s of r e c e s s i o n push 
theory a r e c o r r e c t . 
The graph i n F i g u r e 6.1 i l l u s t r a t e s how the g e n e r a l t r e n d 
i n i n c r e a s i n g new f i r m formation c o i n c i d e s w i t h a r i s e i n 
unemployment r a t e s both n a t i o n a l l y and r e g i o n a l l y . Broadly 
t h e r e f o r e the f i g u r e s from the SW survey s u p p o r t the 
unemployment push component of the theory, t h a t more new 
f i r m s a r e l i k e l y t o be formed d u r i n g p e r i o d s of high 
unemployment. On s h o r t e r time s c a l e s t h e r e i s l e s s 
c o n s i s t e n c y i n the p a t t e r n . There a r e s h o r t p e r i o d s when 
the h y p o t h e s i s would be s t r o n g l y supported, f o r i n s t a n c e 
the f i r s t major i n c r e a s e i n unemployment from 1975 t o 1977 
may be r e f l e c t e d i n the i n c r e a s e i n new f i r m s i n 1976, and 
the i n c r e a s e i n new f i r m s between 1981 and 1982 may be seen 
as a r e s u l t of the i n c r e a s e i n unemployment from around 4% 
i n 1980 t o 9.5% i n 1982. However, t h e r e a r e e q u a l l y p e r i o d s 
where the opposite appears to be the c a s e . The number of 
new f i r m s forming i n 1983 f e l l s h a r p l y , and had not 
recovered by 1987, even though the unemployment s t i l l 
remained f a r h i g h e r than i n e a r l i e r p e r i o d s . On t h e other 
hand, i f the changes i n unemployment r a t e s r a t h e r than 
a b s o l u t e l e v e l s of unemployment a r e c o n s i d e r e d , t h e n i t i s 
not i n c o n s i s t e n t t h a t t h e number of new f i r m s forming 
should f a l l i n t h i s p e r i o d , when the a c c e l e r a t i o n i n 
unemployment had slowed. Over the r e l a t i v e l y long p e r i o d of 
a couple of decades, t h e r e f o r e , t h e f i g u r e s from t h e survey 
a r e c o n s i s t e n t w i t h r e c e s s i o n push theory i n g e n e r a l terms, 
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although t h e f r e q u e n t f l u c t u a t i o n s w i t h i n t h e f i g u r e s make 
a c l e a r s h o r t term r e l a t i o n s h i p d i f f i c u l t t o e s t a b l i s h . 
As noted e a r l i e r , the a n a l y s i s based on t h e SW f i g u r e s f o r 
new f i r m formation can only be crude, g i v e n t h e s m a l l 
survey p o p u l a t i o n of new f i r m s , and the r e t r o s p e c t i v e form 
of data c o l l e c t i o n . However, an advantage of the d a t a s e t 
i s i t s r e l a t i v e l y r e c e n t date. I t can, f o r t h i s r e a son, 
throw a d i f f e r e n t l i g h t on the f i n d i n g s of p r e v i o u s 
s t u d i e s . For i n s t a n c e i t i s i n t e r e s t i n g t o note t h a t t h e 
data which Store y uses to examine r e c e s s i o n push t h e o r y end 
i n 1978. As seen i n Chapter Three, S t o r e y ' s study p e r i o d i s 
from 1965 t o 1978, and he c i t e s the p r o p o r t i o n of f i r m s 
formed between 1974 and 1977 as s u p p o r t i v e of the r e c e s s i o n 
push h y p o t h e s i s . The SW survey f i g u r e s p r e s e n t a s i m i l a r 
s i t u a t i o n i n t h i s time p e r i o d , a l s o showing a l a r g e 
p r o p o r t i o n of the f i r m s formed between 1965 and 1978 a s 
having s t a r t e d between 1974 and 1977. However, i f t h e same 
length of time i s taken, but f o r the more r e c e n t p e r i o d of 
1974 t o 1987, the SW survey r e s u l t s show t h a t t h e four or 
f i v e y e a r s w i t h the h i g h e s t unemployment r a t e s a r e l a t e r i n 
the p e r i o d , and new f i r m formation then f o l l o w s a g e n e r a l l y 
downward t r e n d . That i s , the r e c e s s i o n push h y p o t h e s i s t h a t 
high unemployment l e a d s to high l e v e l s of new f i r m 
formation i s not supported. T h i s c o n t r a d i c t o r y e v i d e n c e 
i l l u s t r a t e s the need f o r c o n t i n u a l updating and b u i l d i n g of 
the databases on unemployment r a t e s and f i r m formation. 
The h y p o t h e s i s e d r e l a t i o n s h i p s between s m a l l f i r m s and 
l a r g e f i r m s i n r e c e s s i o n push theory need t o be examined 
with a mix of complementary q u a n t i t a t i v e and q u a l i t a t i v e 
data, and t h i s i s undertaken i n the f o l l o w i n g s e c t i o n s . 
F i r s t l y the p r e v i o u s employment s t a t u s of t h e f i r m 
founders, and the s i z e s e c t o r s i n which they were employed 
are examined. R e c e s s i o n push theo r y h y p o t h e s i s e s t h a t a 
high p r o p o r t i o n of f i r m founders would have been unemployed 
p r i o r to founding the f i r m where t h i s o c c u r s d u r i n g a 
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r e c e s s i o n or a s s o c i a t e d p e r i o d of hig h unemployment, or 
have been working i n a l a r g e f i r m which may have been 
c o n t r a c t i n g and provided an i n s e c u r e environment. 
Secondly the dependency of s m a l l f i r m on l a r g e f i r m s i n 
terms of markets or as a source of s u b - c o n t r a c t work i s 
ex p l o r e d . R e c e s s i o n push theory s u g g e s t s t h a t t h e r e would 
be a tendency f o r the s m a l l f i r m s formed d u r i n g a r e c e s s i o n 
t o be producing f o r a l i m i t e d number of l a r g e f i r m 
customers, or l a r g e l y i n v o l v e d i n s u b - c o n t r a c t work f o r 
l a r g e f i r m s , and t h a t d u r i n g p e r i o d s of economic d i f f i c u l t y 
the l a r g e f i r m s would i n c r e a s e t h e i r use of s m a l l f i r m s a s 
f l e x i b l e u n i t s of production c a p a c i t y . The r e s u l t would be 
t h a t s m a l l f i r m s would be dependent on l a r g e f i r m s and the 
s m a l l f i r m s e c t o r would f l u c t u a t e i n i n v e r s e r e l a t i o n t o 
the s t a t e of the l a r g e f i r m s e c t o r . During economic 
re c o v e r y the l a r g e f i r m s would re-expand, t h e i r use of 
s m a l l f i r m s c o n t r a c t , and dependent s m a l l f i r m s would 
c l o s e . 
On the b a s i s of the standard i n d i c a t o r of r e c e s s i o n as a 
p e r i o d of f a l l i n g output, annual f i g u r e s f o r g r o s s domestic 
product a t f i x e d p r i c e s and a t f a c t o r c o s t i n d i c a t e t h a t 
1974-1975 and 1980-1981 were r e c e s s i o n a r y p e r i o d s i n the UK 
economy ( C e n t r a l S t a t i s t i c a l O f f i c e , 1989) . S i n c e r e c e s s i o n 
push theory i s c e n t r a l l y concerned w i t h unemployment 
l e v e l s , the d e f i n i t i o n of r e c e s s i o n a r y p e r i o d s h a s been 
broadened f o r the purpose of the study t o i n c l u d e s t e e p l y 
r i s i n g l e v e l s of unemployment. From F i g u r e 6.1 an i n c r e a s e 
i n unemployment i s i n d i c a t e d t o have o c c u r r e d i n 1974-75 
and t o have continued s t e e p l y u n t i l 1976. I n t h e second 
r e c e s s i o n a r y p e r i o d the r i s e i n unemployment b e g i n s i n 
1979, and the r a t e does not slow s i g n i f i c a n t l y u n t i l 1983. 
Reference to r e c e s s i o n a r y p e r i o d s w i t h i n t h i s s t u d y w i l l 
t h e r e f o r e broadly r e l a t e to the y e a r s 1974-76 and 1979-83, 
although high l e v e l s of unemployment p e r s i s t t o t h e end of 
the study p e r i o d . 
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Of the 68 responding s m a l l f i r m s formed between 1965 and 
1988 28 (41%) were formed during t h e s e r e c e s s i o n a r y 
p e r i o d s . Due t o the r e t r o s p e c t i v e n a t u r e of t h e s u r v e y i t 
i s p o s s i b l e t o s t a t e t h a t t h o s e r e c e s s i o n a r y f i r m s s u r v e y e d 
had a l s o s u r v i v e d f o r a t l e a s t four y e a r s ( t o the time of 
the s u r v e y ) . I n examining the c h a r a c t e r i s t i c s h y p o t h e s i s e d 
by r e c e s s i o n push theory t o be a s s o c i a t e d w i t h s m a l l f i r m s 
formed during r e c e s s i o n a r y p e r i o d s the s u r v e y p r o v i d e s a 
b a s i s f o r comparison between t h e s e and n o n - r e c e s s i o n a r y 
s t a r t - u p s , although the r e t r o s p e c t i v e n a t u r e of t h e d a t a 
imposes a s i g n i f i c a n t l i m i t a t i o n i n t h a t i t e n a b l e s the 
examination only of those f i r m s which s u r v i v e d t o the 
survey date, r a t h e r than a l l the f i r m s formed d u r i n g t h e s e 
p e r i o d s . Nothing i s known of the t o t a l f i r m p o p u l a t i o n a t 
any time p r i o r t o the survey, or of t h o s e f i r m s which 
subsequently f a i l e d . T h i s c l e a r l y l i m i t s t he depth of the 
c o n c l u s i o n s which may be drawn, p a r t i c u l a r l y i n r e l a t i o n t o 
the nature of the a c t i v i t i e s undertaken by the f i r m s ( f o r 
example s a l e s p a t t e r n s and s u b - c o n t r a c t m a n u f a c t u r i n g ) . The 
o r i g i n of the owners, which i s the f i r s t c h a r a c t e r i s t i c of 
the f i r m s to be examined, i s exempt from one problem of 
r e t r o s p e c t i o n , however, i n so f a r as i t cannot change over 
time, 
6.11,1 P r e v i o u s Employment of New Firm Founders 
The survey provided data on t h e employment s t a t u s , s i z e of 
p r e v i o u s f i r m and date of new f i r m formation, of 
e n t r e p r e n e u r s founding new e n t e r p r i s e s . Together t h e s e d a t a 
a r e used t o examine t h a t a s p e c t of r e c e s s i o n push theo r y 
which suggests t h a t d uring times of r e c e s s i o n - r e l a t e d h i g h 
unemployment new f i r m founders w i l l tend t o have been 
s u b j e c t t o redundancy, p a r t i c u l a r l y from employment i n t h e 
l a r g e f i r m s e c t o r . 
The immediate work h i s t o r i e s of the e n t r e p r e n e u r s i n t h e 
s m a l l independent e l e c t r o n i c s f i r m s a r e shown i n T a b l e 
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6.13, from which i t i s c l e a r t h a t a t i n y p r o p o r t i o n of the 
f i r m owners (3%) had been unemployed immediately b e f o r e 
they s e t up t h e i r c u r r e n t b u s i n e s s . The s m a l l number of 
p r e v i o u s l y unemployed e n t r e p r e n e u r s (2) does not a l l o w f o r 
the a p p l i c a t i o n of the c h i - s q u a r e t e s t t o the r e l a t i o n s h i p s 
between unemployment and new e n t r e p r e n e u r s h i p . However t h e 
ve r y low p r o p o r t i o n of new f i r m founders which were 
unemployed suggests t h a t the unemployment push a s p e c t of 
r e c e s s i o n push theory i s an i n c o r r e c t h y p o t h e s i s . 
Table 6.13: P r e v i o u s Employment S t a t u s of New Firm Founders 
S t a t u s E n t r e p r e n e u r s 
Unemployed 
Self-employed 
Working f o r a l a r g e f i r m 
Working f o r a s m a l l f i r m 
Working i n an education/ 
r e s e a r c h i n s t i t u t i o n 
Owner/part owner of another b u s i n e s s 
Other 
T o t a l 
Note: The percentages do not sum to 100 due t o rounding. 
One reason f o r the low l e v e l of unemployment admitted by 
the respondents may be due t o the p e r c e p t i o n of 
unemployment as a s o c i a l l y embarrassing p o s i t i o n , and a 
consequent l a c k of candidness. However, a more important 
c o n s i d e r a t i o n i n r e l a t i o n t o t h e unemployment f i g u r e s i s 
t h a t the inf o r m a t i o n on the a c t u a l employment or 
unemployment s t a t u s of the i n d i v i d u a l cannot t a k e i n t o 
account the p e r c e p t i o n of the i n d i v i d u a l of t h e i r f u t u r e 
p r o s p e c t s , and the p o s s i b l e f e a r of p o t e n t i a l redundancy or 
l a c k of promotion. The s i t u a t i o n of the new f i r m founders 











i n d i v i d u a l s , was t h e r e f o r e e x p l o r e d d u r i n g i n - d e p t h 
i n t e r v i e w s . 
Of the s i x founders i n t e r v i e w e d , on the s u b j e c t of p r e v i o u s 
employment, one was employed i n a s m a l l f i r m i n a s i m i l a r 
f i e l d , t h r e e i n e s t a b l i s h m e n t s which were p a r t o f l a r g e 
f i r m s i n a s i m i l a r f i e l d , one had been a l e c t u r e r , and one 
a student. That i s , none of the f i r m founders was a c t u a l l y 
unemployed immediately p r i o r t o s t a t i n g the b u s i n e s s . 
However, i n the t h r e e c a s e s where t he f i r m founder had been 
employed i n a l a r g e f i r m they had been i n an u n s t a b l e , 
i n s e c u r e p o s i t i o n . 
Firm F, f o r example, was s t a r t e d when a company was taken 
over and r e s t r u c t u r e d , w i t h the c l o s u r e of c e r t a i n 
s e c t i o n s , and redundancies. The new f i r m founder was not 
one of those made redundant, but was unhappy w i t h t h e new 
d i r e c t i o n i n which the b u s i n e s s was moving, and 
consequently l e f t i n order t o s e t up h i s own b u s i n e s s . The 
new f i r m was f a c i l i t a t e d by the f a c t t h a t t h e t a k e o v e r b i d 
had l e f t many customers without a s u p p l i e r : " . . a l s o , t h e r e 
were a l a r g e number of customers, not only i n England but 
abroad, who were l e f t very high and dry by t h i s company 
(the o r i g i n a l employer) p u l l i n g out". 
The new f i r m founder canvassed the customers, t o a s c e r t a i n 
t h e i r l e v e l of i n t e r e s t i n a new f i r m s u p p l y i n g the 
product, and as the respondent s a i d : "We s e t up the 
company, and i t was s e t up b a s i c a l l y a s a s e r v i c e 
o r g a n i s a t i o n supporting e x i s t i n g customers. The problem 
w i t h t h a t i s t h a t the equipment you're s u p p o r t i n g does 
g r a d u a l l y get ob s o l e t e , so you have got to b r i n g i n new 
products t o s u r v i v e " . 
Thus w h i l s t the o r i g i n a l p o s i t i o n of the new f i r m was 
f i r m l y based i n the o r i g i n a l l a r g e f i r m ' s market, and the 
fi r m founder was pushed to s t a r t the f i r m , the new f i r m 
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r e c o g n i s e d t h e need t o d i v e r s i f y i n t o i t s own product 
range. To date the f i r m had been s u c c e s s f u l i n s u r v i v i n g 
e l e v e n y e a r s , and appeared c o n f i d e n t of t h e f u t u r e . 
Firm B was a l s o a s p i n - o f f from a company i n which t h e r e 
had been an u n s e t t l e d environment. The o r i g i n a l company was 
going through ' f i n a n c i a l d i f f i c u l t i e s ' , and has s i n c e been 
bought out by an American company. The new f i r m founder 
d e s c r i b e d the p r o c e s s of s p i n - o f f : "So, t h e r e was one 
company which was p a r t of a b i g group, and i t had f i n a n c i a l 
d i f f i c u l t i e s on and o f f over the l a s t seven or e i g h t y e a r s , 
and some of the b e s t people l e f t a t v a r i o u s s t a g e s , and 
e v e n t u a l l y ended up s t a r t i n g t h e i r own companies. These 
companies a r e a l l round here". 
The t h i r d c a s e was Firm E, and here the f i r m had begun as 
a management buy-out of a p a r t of a much l a r g e r company 
which was again c o n t r a c t i n g and r e - o r g a n i s i n g , and about to 
c l o s e the department. Three of the t e n people i n the 
department bought i t out and s t a r t e d Company E. The 
i n t e r v i e w e e noted t h a t the product range had i n i t i a l l y been 
a l e i s u r e based good, t h a t i s a consumer good, but t h a t 
they were now expanding i n t o the commercial market. 
These t h r e e examples a l l i l l u s t r a t e u n c e r t a i n t y o c c u r r i n g 
through the take-over or f i n a n c i a l d i f f i c u l t i e s of an 
employer and a r e s u l t a n t push t o an i n d i v i d u a l t o become a 
f i r m founder. At the same time they c o n f i r m the view t h a t 
p u r e l y q u a n t i t a t i v e f i g u r e s on the p o s i t i o n of t h e founder 
immediately p r i o r to founding the new f i r m a r e u n l i k e l y t o 
g i v e an a c c u r a t e p i c t u r e of the p o s s i b l e push e f f e c t s of 
u n c e r t a i n t y and redundancy t h r e a t s i n t h e o r i g i n a l 
employment. The in-depth i n t e r v i e w r e s u l t s tend t o support 
r e c e s s i o n push theory on the p o s i t i v e r e l a t i o n s h i p between 
unemployment and new f i r m formation r a t e s a s i l l u s t r a t e d i n 
F i g u r e 6.1, r a t h e r than the n o n - e x i s t e n c e of the 
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r e l a t i o n s h i p suggested by the data on the h i s t o r y of the 
new f i r m founders given i n Table 6.13. 
Of t h e remaining t h r e e f i r m s examined, one no longer 
r e t a i n e d i t s o r i g i n a l founder, and the o t h e r two founders 
had not been employed i n i n d u s t r y p r e v i o u s l y , s o t h e i r 
e x p e r i e n c e was not p e r t i n e n t t o the q u e s t i o n of s i z e of 
p r e v i o u s employer. However, an i n t e r e s t i n g p o i n t a r o s e from 
the s t r o n g c o n n e c t i o n s of t h e s e f i r m s w i t h l o c a l f u r t h e r 
e d u cation i n s t i t u t i o n s . Two were founded by a former 
l e c t u r e r and a former student of B r i s t o l U n i v e r s i t y . The 
t h i r d was now owned and managed by a graduate of the 
Technology Department of the Plymouth P o l y t e c h n i c . These 
f a c t s suggest t h a t the e x i s t e n c e of f u r t h e r e d u c a t i o n a l 
i n s t i t u t i o n s w i t h r e l e v a n t departments may be an important 
f a c t o r i n the l o c a l supply of p o t e n t i a l e n t r e p r e n e u r s i n 
high technology i n d u s t r y . T h i s s u p ports the f i n d i n g s by 
Segal Quince and P a r t n e r s (1985) i n Cambridge t h a t the 
u n i v e r s i t y t h e r e was important i n t h e development of t h e 
agglomeration of high technology i n d u s t r y . 
The second element of the unemployment push a s p e c t of 
r e c e s s i o n push theory r e l a t e s t o the s i z e of f i r m i n which 
the new f i r m founder was p r e v i o u s l y employed. The emphasis 
on redundancy i n r e c e s s i o n push theory i s t h a t i t o c c u r s i n 
l a r g e f i r m s and c a u s e s s m a l l f i r m s t o be s e t up, so t h a t 
the s m a l l f i r m s e c t o r growth i s a t t r i b u t e d t o changes i n 
the l a r g e f i r m s e c t o r , r a t h e r than t o t h e dynamism of the 
s m a l l f i r m s e c t o r per s e , 
The importance of the s i z e s t r u c t u r e of t h e i n d u s t r y i n an 
a r e a t o new f i r m formation r a t e s has been the s u b j e c t of a 
number of e m p i r i c a l s t u d i e s . However, a c l e a r p i c t u r e of 
t h e r e l a t i o n s h i p between l a r g e f i r m s and s m a l l f i r m 
formation has y e t t o emerge. The view t h a t the p r e s e n c e of 
l a r g e f i r m s i s g e n e r a l l y l i k e l y t o be a p o s i t i v e f a c t o r i s 
supported by the work of Segal, Quince and P a r t n e r s (1985) 
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i n Cambridgeshire, which concluded t h a t l a r g e f i r m s can be 
an important spur to the i n d u s t r y i n an a r e a and i t s growth 
through new f i r m formation. 
I n c o n t r a s t to t h i s i s the view t h a t s m a l l f i r m s a r e most 
l i k e l y to a c t as i n c u b a t o r s f o r new s m a l l f i r m 
developments, and t h a t l a r g e f i r m s a r e a n e g a t i v e i n f l u e n c e 
on an a r e a ' s a b i l i t y t o generate new f i r m s s i n c e they 
"suppress l o c a l e n t r e p r e n e u r s h i p through not p r o v i d i n g the 
r e l e v a n t work e x p e r i e n c e n e c e s s a r y f o r e n t r e p r e n e u r i a l 
t r a i n i n g and encouragement" (Gould and Keeble, 1985, p59). 
I n so f a r as s i z e of p l a n t i s an a c c u r a t e proxy f o r s i z e of 
f i r m , a number of s t u d i e s support t h i s view, f i n d i n g t h a t 
new f i r m founders a r e most l i k e l y t o have worked p r e v i o u s l y 
f o r a s m a l l company than a l a r g e one (eg. Gudgin e t a l . , i n 
the E a s t Midlands, 1979; Johnson and C a t h c a r t , i n the 
North, 1979; C r o s s , i n S c o t l a n d , 1981). Johnson and 
C a t h c a r t f o r example, found t h a t the p r o p o r t i o n o f p l a n t s 
w i t h l e s s than 100 employees i n an i n d u s t r y p o s i t i v e l y 
a f f e c t e d the new f i r m formation r a t e . C r o s s a l s o concluded 
on the b a s i s of h i s own s t u d i e s and a r e v i e w of o t h e r s , 
t h a t employee f o r employee s m a l l p l a n t s produce more new 
f i r m founders than l a r g e ones. 
However, s i n c e t h e s e s t u d i e s use p l a n t s as a proxy f o r 
f i r m s , i t may be p l a n t s i z e r a t h e r than f i r m s i z e which i s 
the i n f l u e n t i a l f a c t o r . Indeed, t h i s was found t o be the 
c a s e by C r o s s , who examined the ownership of p l a n t s and 
concluded t h a t i t was the s i z e of p l a n t s and not t h e s i z e 
of f i r m s which was s i g n i f i c a n t . F u r t h e r c o n f u s i o n a r i s e s 
from the evidence of Gould and Keeble (1985), who s t u d i e d 
the incubator v a l u e of s m a l l p l a n t s i n E a s t A n g l i a and d i d 
not f i n d t h a t p l a n t s i z e was even a primary f a c t o r i n new 
f i r m formation r a t e s . C l e a r l y then, t h i s i s an a r e a of some 
controversy-
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T a b l e 6.13 shows t h a t of t h e 69 r espondents t o t h i s 
q u e s t i o n 20 had p r e v i o u s l y been employed by a l a r g e f i r m 
and 19 by a s m a l l f i r m . Thus o v e r a l l v e r y s i m i l a r 
p r o p o r t i o n s of new e n t r e p r e n e u r s ( t h a t i s , not p r e v i o u s l y 
self-employed or owners of b u s i n e s s e s ) came from t h e l a r g e 
f i r m and s m a l l f i r m s e c t o r s , and n e i t h e r s i z e s e c t o r has 
a p p a r e n t l y been a more p o s i t i v e i n f l u e n c e on the new f i r m 
formation l e v e l . However, Table 6.14 i s a c o n t i n g e n c y t a b l e 
p r e s e n t i n g the data r e l a t i n g the s i z e of the o r i g i n a l f i r m 
i n which founders were employed t o the p e r i o d i n which they 
s t a r t e d t h e i r new f i r m . From t h i s t a b l e i t can be seen t h a t 
t h e r e i s c l e a r l y a r e l a t i o n s h i p between the two v a r i a b l e s . 
A g r e a t e r p r o p o r t i o n of l a r g e f i r m employees founded new 
f i r m s d uring p e r i o d s of r e c e s s i o n than would be expected i f 
t h e r e were no r e l a t i o n s h i p . At the same time, t h e s m a l l 
f i r m s e c t o r was more l i k e l y to produce new f i r m founders 
during n o n - r e c e s s i o n a r y p e r i o d s than i n a r e c e s s i o n . 
Table 6.14 O r i g i n of Firm Founders and P e r i o d of S t a r t - u p 
of New Firms 
A c t u a l and O r i g i n of Firm Founders 
Expected Values Large Firm Small F i r m 
Non-recessionary 4 
S t a r t - u p 6.7 
R e c e s s i o n a r y 13 





C h i-square Degrees of 
Freedom 




The a p p l i c a t i o n of c h i - s q u a r e produced a r e s u l t which l e a d s 
us to r e j e c t the n u l l h y p o t h e s i s the 90% l e v e l of 
c o nfidence. That i s , we may conclude t h a t t h e r e i s a 
s t a t i s t i c a l l y s i g n i f i c a n t p o s i t i v e r e l a t i o n s h i p between new 
f i r m formation d u r i n g a r e c e s s i o n and p r e v i o u s employment 
i n a l a r g e f i r m . The element of r e c e s s i o n push t h e o r y which 
h y p o t h e s i s e s t h a t r e c e s s i o n a r y p e r i o d s encourage the 
formation of new f i r m s by those o t h e r w i s e employed i n t h e 
l a r g e f i r m s e c t o r i s t h e r e f o r e supported. 
6.11.2 Demand P a t t e r n s f o r Small Firm Products 
The q u e s t i o n addressed i n t h i s s e c t i o n i s the s t r u c t u r e of 
the market s e r v e d by the s m a l l f i r m s . Two a s p e c t s of the 
market a r e examined, the customers f o r t h e goods and t h e 
s u b - c o n t r a c t i n g r e l a t i o n s h i p s of the s m a l l f i r m s w i t h o t h e r 
f i r m s . The main aim of a d d r e s s i n g t h i s a r e a i s t o examine 
the r e l a t i o n s h i p of the s m a l l f i r m s w i t h l a r g e f i r m s , t o 
d i s c o v e r the e x t e n t to which s m a l l f i r m s may be dependent 
on l a r g e f i r m s f o r t h e i r markets- As d i s c u s s e d i n Chapter 
Three the p r a c t i c a l e f f e c t of the c o n t r a c t i o n of t h e l a r g e 
f i r m s d uring times of r e c e s s i o n suggested i n both r e c e s s i o n 
push and m a r x i s t theory would be t h a t the s m a l l f i r m s would 
be f u l f i l l i n g p r o duction r o l e s p r e v i o u s l y h e l d by l a r g e 
f i r m s . T h i s would be done w i t h i n a c o n c e n t r a t e d , and 
t h e r e f o r e h i g h l y dependent, s u p p l i e r - c u s t o m e r or 
s u b - c o n t r a c t i n g r e l a t i o n s h i p . I f s t r o n g dependent 
r e l a t i o n s h i p s a r e found to be p r e v a l e n t t h e n the 
i m p l i c a t i o n i s t h a t the growth of t h e s m a l l f i r m s e c t o r i s 
a r e s u l t of changes i n the l a r g e f i r m s e c t o r r a t h e r than of 
the i n h e r e n t growth p o t e n t i a l of the s m a l l f i r m s e c t o r , and 
t h a t the r esurgence i n s m a l l f i r m growth would be l i k e l y t o 
be r e v e r s e d once r e c e s s i o n weakened and l a r g e f i r m s 
c o r r e s p o n d i n g l y re-expanded. 
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6.11.2.1 C o n c e n t r a t i o n and S i z e of Sm a l l F i r m s ' Customers 
The f i r s t market a r e a c o n s i d e r e d i s t h a t of t h e s i m p l e 
s u p p l i e r - c u s t o m e r r e l a t i o n s h i p . To begin w i t h the g e n e r a l 
l e v e l of dependence of s m a l l f i r m s on a l i m i t e d number of 
major customers i s examined. The s m a l l f i r m s were asked t o 
g i v e an approximate f i g u r e f o r the percentage o f t h e i r 
annual output which went t o t h e i r t h r e e l a r g e s t customers. 
Table 6.15 p r e s e n t s the c l a s s i f i e d r e s p o n s e s . 
Table 6.15 Prop o r t i o n of Small F i r m s ' 
Three Major Customers 
Output S o l d t o 
1-
10 



















No. of 6 
Firms 
% of 9 
Firms 
11 14 9 
10 
14 8 15 
Note: The percentages do not sum t o 100 due t o rounding 
From the t a b l e i t i s c l e a r t h a t a l a r g e p r o p o r t i o n of the 
f i r m s had t h e i r custom c o n c e n t r a t e d i n t h e i r t h r e e l a r g e s t 
c l i e n t s . I n f a c t 49% of the s m a l l independent f i r m s had 50% 
or more of t h e i r t r a d e c o n c e n t r a t e d i n t h r e e o r fewer 
customers. F u r t h e r , 37% of t h e f i r m s depended on t h r e e 
customers f o r over 70% of t h e i r output s a l e s . The SW su r v e y 
f i g u r e s t h e r e f o r e support the view (Oakey, 1984; Markusen 
and T e i t z , 1985) t h a t a l a r g e number of s m a l l f i r m s a r e 
dependent on a few major customers, r a t h e r than having a 
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very wide customer base, although i n the SW s u r v e y 
dependency was d e f i n e d i n r e l a t i o n t o t h r e e major customers 
r a t h e r than one, as i n the p r e v i o u s s t u d i e s . 
The q u a l i t a t i v e data gained i n the in-depth i n t e r v i e w d i d 
not suggest a g e n e r a l f e e l i n g apparent amongst t h e s m a l l 
f i r m s t h a t they were p a r t i c u l a r l y dependent on a few l a r g e 
f i r m s . Although l a r g e f i r m s were common customers t h e 
g e n e r a l p e r c e p t i o n amongst the s m a l l f i r m s was t h a t p l e n t y 
of market o p p o r t u n i t i e s e x i s t e d f o r them t o e x p l o i t , and 
t h a t t h e i r market options were not p a r t i c u l a r l y l i m i t e d . 
Firm B, producing a consumer product i n the marine market, 
s o l d v i a d e a l e r s throughout the UK, and o n l y 10% of i t s 
output went to the top t h r e e customers. 
Firm C a l s o produces complete p r o d u c t s . The f i r m had noted 
i n the p o s t a l q u e s t i o n n a i r e t h a t around 90% of t h e i r output 
was to t h e i r t h r e e main customers, however i t became c l e a r 
i n the i n t e r v i e w t h a t d i v e r s i f i c a t i o n was r a p i d l y 
o c c u r r i n g , and t h a t f u r t h e r , one of t h e s e customers was a 
d i s t r i b u t o r who bought the goods, and then s o l d them on, 
worldwide, so t h a t i n a c t u a l i t y the market was much wider 
than had a t f i r s t appeared. 
Firm D, i n the b u s i n e s s computing f i e l d , had responded i n 
the p o s t a l q u e s t i o n n a i r e t h a t 50% of i t s output went to i t s 
t h r e e main customers. During the i n t e r v i e w i t was e x p l a i n e d 
t h a t the founder c o n s i d e r e d t h a t the i n i t i a l h a r d work 
inv o l v e d i n beginning the b u s i n e s s had been a c h i e v e d , and 
t h a t they had " f a i r l y p r e d i c t a b l e c l i e n t beds, a l t h o u g h we 
could do w i t h some more c l i e n t s now". The customer base as 
a whole appeared f a i r l y wide. Customers i n c l u d e d the MOD 
and " l a r g e s e r v i c e o r g a n i s a t i o n s , l i k e t he CEGB ( C e n t r a l 
E l e c t r i c i t y G enerating Board), and so on" w i t h customers 
being " a l l over the p l a c e , a l l over the c o u n t r y " , as w e l l 
as work being a t t r a c t e d from o v e r s e a s . N e v e r t h e l e s s t h e 
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founder s t a t e d t h a t he was l o o k i n g forward t o expansion, 
and an i n c r e a s e i n the customer base. 
Firm E, a l s o producing f i n a l p r o d u c t s f o r the marine 
market, had a broad market base, i n c l u d i n g e x p o r t s . The 
respondent s t a t e d t h a t "Firm E i s seen as a l a r g e company 
by people who know the product, because they have a h i g h 
p r o f i l e " . R e c e n t l y the f i r m had competed w i t h a Japanese 
f i r m f o r an order i n China, and won. 
Firm F produced e l e c t r o n i c equipment f o r b u s i n e s s e s . Only 
a s m a l l p r o p o r t i o n , l e s s than 10% was s o l d t o t h e t h r e e 
l a r g e s t customers. I t was s t a t e d t h a t the f i r m d i d a l o t of 
work f o r the MOD, and t h a t "most of the s c i e n t i f i c 
( e d u c a t i o n and r e s e a r c h ) i n s t i t u t i o n s have our p r o d u c t s " . 
The f i r m c o n s i d e r e d i t s e l f t o be a market l e a d e r , and 
exported abroad, v i a a d e a l e r network, and through 
s u b s i d i a r y companies i n the USA and Germany, 
O v e r a l l , the information obtained on the market p l a c e 
s u g g e s t s t h a t the f i r m s do not c o n s i d e r t h e mselves t o be 
l i m i t e d t o a few customers. Use of d i s t r i b u t o r s a l l o w s 
a c c e s s t o wide markets both w i t h i n and o u t s i d e the UK. None 
of the f i r m s , i n c l u d i n g t h a t which had s u f f e r e d a 
c o n t r a c t i o n of a p r e v i o u s market, e x p r e s s e d any concern 
over the a v a i l a b i l i t y of f u t u r e markets and the 
p o s s i b i l i t i e s f o r moving i n t o them. 
Moving on to examine t h a t element of r e c e s s i o n push t h e o r y 
which suggests t h a t s m a l l f i r m s formed d u r i n g a 
r e c e s s i o n a r y p e r i o d w i l l be p a r t i c u l a r l y dependent on l a r g e 
f i r m s f o r t h e i r markets the f o l l o w i n g d a t a a r e p e r t i n e n t . 
F i r s t l y , i n terms of the s i z e of the major customers i t was 
apparent from the r e s u l t s t h a t , p a r t i c u l a r l y i n f i r m s w i t h 
high l e v e l s of c o n c e n t r a t i o n (over 50% of output t o t h r e e 
c u s tomers), t h e r e was no s t r o n g tendency towards t h e main 
customers being l a r g e r a t h e r than s m a l l f i r m s . 
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Secondly the data i n Table 6.16 i l l u s t r a t e t h e r e l a t i o n s h i p 
between degree of c u r r e n t customer dependency and p e r i o d of 
f i r m s t a r t - u p . The c a l c u l a t i o n of c h i - s q u a r e i n d i c a t e s t h a t 
t h e r e i s no s t a t i s t i c a l l y s i g n i f i c a n t r e l a t i o n s h i p between 
th e p r o p o r t i o n of s a l e s c u r r e n t l y going t o t h e f i r m s • t h r e e 
main customers and the p e r i o d i n which t he f i r m was formed. 
That i s , t h e r e i s no evidence of a r e l a t i o n s h i p between a 
r e c e s s i o n a r y p e r i o d of f i r m s t a r t - u p and a high l e v e l of 
customer dependence. A s i g n i f i c a n t l i m i t a t i o n on t h i s 
r e s u l t a s a t e s t of r e c e s s i o n push theo r y i s t h a t t h e data 
on s a l e s r e l a t e to the time of the survey r a t h e r than t o 
the time a t which the f i r m was founded. C l e a r l y t h i s p e r i o d 
of time a l l o w s f o r the f a i l u r e of f i r m s , as noted e a r l i e r , 
and i n a d d i t i o n f o r changing p a t t e r n s of s a l e s i n those 
f i r m s s t i l l s u r v i v i n g . N e v e r t h e l e s s , i n t o t a l , t h e data 
from the q u a l i t a t i v e and q u a n t i t a t i v e s u r v e y s s u g g e s t t h a t 
w h i l s t the s m a l l f i r m s a r e f r e q u e n t l y dependent on a 
l i m i t e d number of customer f i r m s , i t i s not t h e c a s e t h a t 
the dominant customers a r e more o f t e n l a r g e r a t h e r than 
s m a l l f i r m s . 
Table 6.16 Degree of Customer Dependence and P e r i o d of 
S t a r t - u p of New Firms 
A c t u a l and % of S a l e s Going t o Three Major Customers 
Expected 1-20 21-40 41-60 61-80 81-100 
Values 
Non-recessionary 5 6 7 4 7 
S t a r t - u p 4.8 6.8 5.8 5.8 5.8 
Re c e s s i o n a r y 5 8 5 8 5 
S t a r t - u p 5.2 7.2 6.2 6.2 6.2 
Chi-square Degrees of L e v e l of 
Freedom Confidence 
2.2234 4 90% 
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N e i t h e r do the data support the hypotheses t h a t , whether a 
r e s u l t of a d e l i b e r a t e p o l i c y of f ragmentation by l a r g e 
f i r m s as suggested i n m a r x i s t theory, or a c o n s t r i c t i o n by 
l a r g e f i r m s as propounded i n r e c e s s i o n push t h e o r y , s m a l l 
f i r m s a r e manufacturing i n a r e a s t h a t were p r e v i o u s l y 
m arginal a c t i v i t i e s of l a r g e f i r m s , and a r e h i g h l y 
dependent on the l a r g e f i r m s e c t o r f o r t h e i r market. 
6.11.2.2 S u b - c o n t r a c t i n g R e l a t i o n s h i p s of Small F i r m s 
• 
The s u b - c o n t r a c t i n g r e l a t i o n s h i p of s m a l l f i r m s t o l a r g e 
f i r m has been another a s p e c t of the r e l a t i o n s h i p between 
l a r g e f i r m s and s m a l l f i r m s which i s h y p o t h e s i s e d i n 
r e c e s s i o n push theory t o v a r y w i t h the s t a t e of the 
economy. A h i g h l e v e l of s u b - c o n t r a c t work may s u g g e s t t h a t 
the s m a l l f i r m i s undertaking a c t i v i t y which was m a r g i n a l 
to the l a r g e f i r m ' s a c t i v i t i e s , and which the l a r g e f i r m 
farmed out d uring perio d s of economic p r e s s u r e , o n l y t o r e -
e n t e r as i t expands during p e r i o d s of s t r o n g economic 
growth. Feldman (1986) developed t h i s h y p o t h e s i s , p r o p o s i n g 
t h a t i n i t i a l l y a l a r g e f i r m f a c e d w i t h r e c e s s i o n i s l i k e l y 
t o c u t back on s u b - c o n t r a c t i n g , and t h a t o n l y l a t e r , i n t h e 
depth of the r e c e s s i o n do h i g h e r l e v e l s of s u b - c o n t r a c t i n g 
out t o s m a l l f i r m s occur ( c o i n c i d i n g w i t h r e c e s s i o n push 
theory) i n order to d i v e r t r i s k to the s u b - c o n t r a c t o r . 
The l e v e l of s u b - c o n t r a c t i n g work undertaken by s m a l l f i r m s 
f o r l a r g e f i r m s i s a c l e a r i n d i c a t i o n of dependency, and 
any d i f f e r e n c e between l e v e l s of s u b - c o n t r a c t manufacture 
undertaken by f i r m s s t a r t e d a t d i f f e r e n t p e r i o d s may 
r e f l e c t t h e a c c u r a c y of t h i s element of r e c e s s i o n push 
theory, s u b j e c t to the l i m i t a t i o n noted e a r l i e r , t h a t the 
data a r e based only on the r e s p o n s e s of s u r v i v i n g f i r m s . 
Table 6.17 p r e s e n t s the r e s u l t s of the q u e s t i o n s i n the 
p o s t a l s urvey on the s m a l l f i r m s * l e v e l of involvement, i f 
any, i n s u b - c o n t r a c t manufacture. The degree of involvement 
i s measured i n terms of the percentage of the f i r m s ' output 
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which i s accounted f o r by s u b - c o n t r a c t e d work. The s i z e of 
the s u b - c o n t r a c t o r f i r m i s a l s o i n d i c a t e d . 
Table 6.17; Number of Small F i n n C o n t r a c t e e s by L e v e l 
of Sub-Contracting Work and S i z e of 
Co n t r a c t o r Firms 
% of Output Accounted f o r by Sub-Contract Work 
1-25 26-50 51-75 76-100 Unknown T o t a l 
S i z e of 
C o n t r a c t o r 
Firms 
Large 4 - 2 3 - 9 
Small 9 1 2 2 1 15 
Mixed 3 - - 9 - 12 
Unknown 4 _ - - _ 4 
T o t a l 20 1 4 14 1 40 
I n terms of dependency i t can be seen from t h e t a b l e t h a t 
i n 14 (35%) of the 40 s m a l l f i r m s engaged i n s u b - c o n t r a c t 
work t h a t work accounted f o r over 75% of t h e i r output. Such 
f i r m s a r e h e a v i l y dependent on t h e i r s u b - c o n t r a c t o r s . I n 
a l l 45% of the f i r m s s t a t e d t h a t s u b - c o n t r a c t work 
accounted f o r more than 50% of t h e i r output. A s i z e a b l e 
p r o p o r t i o n of the f i r m s were t h e r e f o r e i n a dependent 
p o s i t i o n i n r e l a t i o n t o the s u b - c o n t r a c t o r s . Many of t h e s e 
f i r m s may be what Oakey (1985) terms ' s u b s e r v i e n t ' r a t h e r 
than c o m p e t i t i v e f i r m s . They may compete w i t h each other 
f o r t e n d e r s , but they a r e not l i k e l y t o t h r e a t e n o r p r o v i d e 
competition f o r the c o n t r a c t o r f i r m s . 
I n t e r e s t i n g l y , of the remaining f i r m s a l l but one of t h o s e 
g i v i n g a f i g u r e were i n v o l v e d i n s u b - c o n t r a c t work t o some 
degree ( l e s s than 25% of t h e i r o u t p u t ) . I n t h e s e c a s e s t h e 
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s u b - c o n t r a c t work may be viewed by t h e f i r m a s a u s e f u l 
base market, perhaps a l l o w i n g a more adventurous a t t i t u d e 
t o other products and markets. 
Table 6.17 a l s o shows the s i z e of the s u b - c o n t r a c t o r f i r m s 
f o r each l e v e l of involvement. I n a l l , 9 of the 40 
s u b - c o n t r a c t e e s m a l l f i r m s ( 2 3 % ) , s t a t e d t h a t t h e 
c o n t r a c t o r f i r m s were l a r g e . A f a r h i g h e r number, 15 f i r m s 
(38%) were c o n t r a c t e d to other s m a l l f i r m s , w h i l s t another 
12 f i r m s ( 3 0 % ) , noted t h a t t h e c o n t r a c t o r f i r m s were a mix 
of s i z e s . These r e s u l t s do not support the a s p e c t of the 
r e c e s s i o n push theory e n c a p s u l a t e d i n the h y p o t h e s i s t h a t 
the s m a l l f i r m s e c t o r i s growing due t o the c o n t r a c t i o n of 
the l a r g e f i r m s e c t o r and a consequent i n c r e a s e i n 
s u b - c o n t r a c t work from t h a t s i z e s e c t o r . Those f i r m s which 
ar e h e a v i l y dependent on s u b - c o n t r a c t i n g a r e not v e r y much 
more l i k e l y t o be c o n t r a c t e d t o l a r g e f i r m s than s m a l l . Of 
those f i r m s where s u b - c o n t r a c t i n g a c counts f o r more than 
75% of output 3 a r e c o n t r a c t e d t o l a r g e f i r m s , 2 t o s m a l l 
f i r m s , and 9 t o a mixture. 
The r e l a t i o n s h i p between p e r i o d s of r e c e s s i o n and the 
growth of s m a l l f i r m s dependent on l a r g e f i r m s through sub-
c o n t r a c t i n g i s f u r t h e r i l l u s t r a t e d by the data p r e s e n t e d i n 
T a b l e s 6.18 and 6.19. I n the f i r s t of t h e s e t h e f i r m s a r e 
c a t e g o r i s e d a c c o r d i n g to when they were formed and t h e i r 
c u r r e n t involvement i n s u b - c o n t r a c t manufacturing. Although 
t h i s cannot take i n t o account changes i n s m a l l f i r m 
a c t i v i t y throughout the s m a l l f i r m s ' l i v e s i t i s 
i n t e r e s t i n g to note t h a t a s t a t i s t i c a l l y s i g n i f i c a n t 
r e l a t i o n s h i p between the two v a r i a b l e s i s i n d i c a t e d by t h e 
c h i - s q u a r e t e s t , but t h a t the d i r e c t i o n of the r e l a t i o n s h i p 
i s t h e opposite t o t h a t which would be expected i f 
r e c e s s i o n push theory were c o r r e c t . That i s , f i r m s 
c u r r e n t l y i n v o l v e d i n s u b - c o n t r a c t manufacturing were more 
l i k e l y t o have formed i n n o n - r e c e s s i o n a r y p e r i o d s t han 
r e c e s s i o n a r y p e r i o d s , and t h i s i s more l i k e l y than would be 
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expected i f the v a r i a b l e s were u n r e l a t e d . These f i g u r e s do 
not support r e c e s s i o n push t h e o r y . 
Table 6.18 Involvement i n Sub-Contract Manufacturing and 
P e r i o d of Firm S t a r t - u p 
A c t u a l and 
Expected Values 
Involvement i n Sub-Contract 
Manufacturing 
I n v o l v e d Not I n v o l v e d 
Non-Recessionary 





R e c e s s i o n a r y 









L e v e l of 
Confidence 
90% 
N e i t h e r i s the hypothesised r e l a t i o n s h i p supported by the 
data i n Table 6.19, which breaks down the involvement i n 
s u b - c o n t r a c t manufacturing by degree, a c c o r d i n g t o the 
p r o p o r t i o n of annual manufacturing output of a f i r m which 
i s accounted f o r by s u b - c o n t r a c t manufacture. The 
a p p l i c a t i o n of the c h i - s q u a r e t e s t t o t h e f i g u r e s i n T a b l e 
6.19 i n d i c a t e s t h a t t h e r e i s no s t a t i s t i c a l l y s i g n i f i c a n t 
r e l a t i o n s h i p between the p e r i o d of formation of the f i r m 
( r e c e s s i o n a r y or n o n - r e c e s s i o n a r y ) and the degree of 
dependence on s u b - c o n t r a c t work. T h i s element of r e c e s s i o n 
push the o r y i s t h e r e f o r e r e f u t e d by t h e s e f i g u r e s , t o the 
166 
e x t e n t t h a t c u r r e n t l e v e l s of s u b - c o n t r a c t manufacturing 
r e f l e c t the o r i g i n a l s t a t u s of the f i r m s . 
Table 6.19 L e v e l of Involvement i n Sub-Contract 
Manufacturing and P e r i o d of Firm S t a r t - u p 
A c t u a l and 
Expected Values 
% of Output Accounted f o r by 
Sub-Contract Manufacture 
Non-recessionary 
S t a r t - u p 






R e c e s s i o n a r y 









L e v e l of 
Confidence 
90% 
The in-depth i n t e r v i e w s a l s o examined the p o s i t i o n of the 
f i r m s i n terms of s u b - c o n t r a c t manufacturing. The 
i n t e r v i e w e e f i r m s were not chosen s p e c i f i c a l l y i n r e l a t i o n 
to t h e i r s u b - c o n t r a c t a c t i v i t i e s , and i t happened t h a t i n 
a l l of the f i r m s s u b - c o n t r a c t work c u r r e n t l y accounted f o r 
10% or l e s s of t h e i r output, although i n t h e two c a s e s 
d e s c r i b e d below, i t had accounted f o r the major p a r t of the 
f i r m ' s output i n the p a s t . 
Firm C e x p l a i n e d t h a t s u b - c o n t r a c t i n g had accounted f o r 
70-80% of output u n t i l r e c e n t l y , but t h a t they were now 
branching out i n t o other f i e l d s on t h e i r own. I n f a c t the 
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f i r m had begun as a manufacturing p o i n t f o r a s i n g l e o t h e r 
company which had asked f o r a d e s i g n from the f i r m founder. 
When t h i s was judged u n p r o f i t a b l e t o produce the d e s i g n e r 
went on to s e t up the f i r m i n order to e x p l o i t the d e s i g n , 
and s o l d i t as a manufactured product t o t h e o r i g i n a l 
c o n t r a c t o r s of the d e s i g n . S i n c e then t h e company has 
branched out, a f t e r d i f f i c u l t i e s w i t h the f i r s t p r oduct due 
t o t h e f a i l u r e of the customer f i r m , which i l l u s t r a t e s t h e 
problem of over-dependency on one customer. 
The d i v e r s i f i c a t i o n was based on a heavy commitment t o 
s u b - c o n t r a c t manufacture i n a d i f f e r e n t s p h e r e of 
e l e c t r o n i c s . As the f i r m has strengthened and t h e founder 
become more experienced a f u r t h e r d i v e r s i f i c a t i o n has l e d 
t o t h e f i r m producing p r o d u c t s i n i t s own r i g h t . At t h e 
same time o p p o r t u n i t i e s f o r customer s p e c i f i c d e s i g n and 
production are looked f o r and i n d i v i d u a l or one-off 
products may be made. T h i s example shows how a f i r m may 
move from a h i g h l y dependent p o s i t i o n t o a more independent 
one, so t h a t the s t e r e o t y p e of a s u b - c o n t r a c t i n g , 
s u b s e r v i e n t r o l e i s not one which i s n e c e s s a r i l y bound t o 
be s t a t i c . Even f i r m s which s t a r t o f f as a m a nufacturing 
u n i t f o r a l a r g e r company may break away from t h i s . 
Firm A a l s o i l l u s t r a t e s the problem of dependence on sub-
c o n t r a c t work. The f i r m had t h r e e product a r e a s , one of 
which, computing, had been completely s u b - c o n t r a c t e d . The 
c o n t r a c t had now been withdrawn, due to a c o n t r a c t i o n of 
market demand, l e a v i n g the f i r m f u n c t i o n i n g p u r e l y as a 
r e g i o n a l supply o u t l e t f o r another l a r g e company. The owner 
remarked, on being asked i f s u b - c o n t r a c t i n g was important, 
t h a t : 
" I t i s f a i r l y important t o us. I t has been v a g u e l y v i a b l e . 
We don't make an awful l o t of money out of i t , and i t s 
f a i r l y hard work - the k i n d of c o m p e t i t i v e quote a t t i t u d e , 
or r e s p e c t of the whole t h i n g , but i t s work and you c a n ' t 
a f f o r d to t u r n down work. We f i n d t h a t i t ( s u b - c o n t r a c t i n g ) 
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has been happening l e s s and l e s s , i n t h a t i t s probably 
almost a year s i n c e we d i d our l a s t BT ( B r i t i s h Telecom) 
t h i n g . Which i s a g r e a t shame, but t h e r e a g a i n we're j u s t 
opening up new f i e l d s now.." 
The f i r m was not s t a r t e d as a s u b - c o n t r a c t b u s i n e s s , 
although i t i s c l e a r from the i n t e r v i e w t h a t s u b - c o n t r a c t 
manufacturing had been a very important market. I n 
s i m i l a r i t y t o Firm C the a v a i l a b i l i t y of s u b - c o n t r a c t work 
was not taken f o r granted, even when i t was a l a r g e p a r t of 
the t o t a l work, and the f i r m c o n t i n u e s t o s e a r c h f o r new 
products and markets of i t s own. 
W h i l s t c a r e must be ta k e n i n drawing f i r m c o n c l u s i o n s from 
r e t r o s p e c t i v e data due t o the l i m i t a t i o n s noted above i n 
r e s p e c t of c l o s e d f i r m s and the changing n a t u r e of 
s u r v i v i n g f i r m s , the l a t t e r p o i n t , i l l u s t r a t e d c l e a r l y i n 
the two q u a l i t a t i v e examples of s m a l l f i r m a c t i v i t y i s of 
i n t e r e s t i t s e l f . A c l e a r i m p l i c a t i o n of both the 
q u a l i t a t i v e examples noted i s t h a t the s m a l l f i r m s a r e 
dynamic and t h a t the type of work they undertake, and the 
f u n c t i o n s they perform may vary over time. Care must be 
taken, t h e r e f o r e , not t o be over s i m p l i s t i c i n t h e o r i s i n g , 
and assume t h a t f i r m s can be e a s i l y l a b e l l e d a s e i t h e r 
s u b - c o n t r a c t and s u b s e r v i e n t f i r m s or independent f i r m s . 
The data i l l u s t r a t e t h a t even i f s m a l l f i r m s do begin as 
manufacturing p l a n t s f o r l a r g e f i r m s they may go on to 
compete i n markets i n t h e i r own r i g h t . I t would be 
i n a c c u r a t e to a t t r i b u t e the growth ( i f not t h e formation) 
of such f i r m s to the c o n t r a c t i o n of the l a r g e f i r m s e c t o r . 
The examples a l s o i l l u s t r a t e some of the c o m p l e x i t y of the 
s m a l l f i r m - l a r g e f i r m i n t e r - r e l a t i o n s h i p . O v e r a l l , the 
combined q u a n t i t a t i v e and q u a l i t a t i v e d a t a s u p p o r t s t h e 
c o n c l u s i o n t h a t the s m a l l f i r m s i n the s u r v e y a r e not 
p a r t i c u l a r l y dependent on l a r g e f i r m s i n terms of sub-
c o n t r a c t i n g work, r e g a r d l e s s of the p e r i o d i n which they 
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were formed. T h i s a s p e c t of r e c e s s i o n push t h e o r y i s 
t h e r e f o r e not supported by the s urvey evidence. 
6.11.3 Concluding Comments on R e c e s s i o n Push Theory i n the 
L i g h t of SW Study Evidence 
There a r e two main c a u s a l elements h y p o t h e s i s e d w i t h i n 
r e c e s s i o n push theory t o e x p l a i n s m a l l f i r m s e c t o r 
r esurgence, and a focus i n each i s the c o n t r a c t i o n o f l a r g e 
f i r m a c t i v i t y - T h i s i s seen as g e n e r a t i n g two p o s i t i v e 
f o r c e s f o r new f i r m formation and consequent s m a l l f i r m 
s e c t o r expansion. The f i r s t i s t h a t as g e n e r a l unemployment 
and job i n s e c u r i t y r i s e more i n d i v i d u a l s w i l l be f o r c e d t o 
l e a v e employment, e s p e c i a l l y i n l a r g e f i r m s , and g e n e r a t e 
t h e i r own employment by s e t t i n g up i n b u s i n e s s . The second 
e f f e c t i s t h a t as t h e l a r g e f i r m s c o n t r a c t t h e y w i l l 
withdraw from marginal a c t i v i t i e s , thereby c r e a t i n g new, 
but dependency based, markets f o r e x p l o i t a t i o n by new s m a l l 
f i r m s . 
The evidence on the v a l i d i t y of r e c e s s i o n push theo r y 
gathered i n the SW study and p r e s e n t e d above i s somewhat 
c o n t r a d i c t o r y - The g e n e r a l t r e n d of a growth i n t h e numbers 
of new f i r m s forming over a p e r i o d of time i n which t h e r e 
has been a r i s i n g r a t e of unemployment i n the UK a s a whole 
and the SW i n p a r t i c u l a r i s i n accordance w i t h the 
e x p e c t a t i o n s of r e c e s s i o n push theory. 
However, the unemployment push h y p o t h e s i s of r e c e s s i o n push 
theory was not supported i n g e n e r a l terms by the r e s u l t s of 
the SW survey, s i n c e only 3% of the f i r m founders were 
unemployed p r i o r to founding f i r m s . F u r t h e r , t h e r e was 
l i t t l e d i f f e r e n c e i n t o t a l between the p r o p o r t i o n of new 
f i r m founders which had p r e v i o u s l y been employed i n l a r g e 
f i r m s and t h a t which had emerged from employment i n t h e 
s m a l l f i r m s e c t o r . 
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On the other hand, some support f o r the r e c e s s i o n push 
theory was gained from the in-depth s t u d i e s of f i r m s . Three 
of the s i x founders had been employed by a l a r g e f i r m 
immediately p r i o r to s e t t i n g up t h e i r own b u s i n e s s e s , and 
i n a l l t h r e e c a s e s the p o s i t i o n of the e v e n t u a l new f i r m 
founder was u n s t a b l e and uncomfortable, c r e a t i n g a s t r o n g 
s t i m u l u s to l e a v e the f i r m and s t a r t t h e i r own e n t e r p r i s e s . 
I n each c a s e the l a r g e f i r m was undergoing changes of 
ownership, r a t i o n a l i s a t i o n and c o n t r a c t i o n , which may be 
most l i k e l y to happen i n times of economic d i f f i c u l t y . 
F u r t h e r , once the s u r v i v i n g survey f i r m s were d i v i d e d i n t o 
those formed during r e c e s s i o n a r y p e r i o d s and t h o s e formed 
a t other times a s i g n i f i c a n t d i f f e r e n c e was found i n the 
o r i g i n s of the f i r m founders. A p o s i t i v e r e l a t i o n s h i p 
e x i s t e d between formation d u r i n g a r e c e s s i o n and p r e v i o u s 
employment i n the l a r g e f i r m r a t h e r than the s m a l l f i r m 
s e c t o r . These data c l e a r l y support the unemployment push 
h y p o t h e s i s proposed i n r e c e s s i o n push theory, i n which the 
c o n t r a c t i o n of the l a r g e f i r m s e c t o r i s a p o s i t i v e f a c t o r 
i n g e n e r a t i n g new f i r m formation. 
The second element of r e c e s s i o n push theory, t h a t s m a l l 
f i r m s which have been c r e a t e d d u r i n g t imes of r e c e s s i o n a r e 
p a r t i c u l a r l y l i k e l y to be h i g h l y dependent on l a r g e f i r m s 
f o r t h e i r markets, through dependent customer or sub-
c o n t r a c t r e l a t i o n s h i p s , was a l s o c o n s i d e r e d i n the l i g h t of 
the survey r e s u l t s . Some l e v e l of dependency amongst the 
survey f i r m s was found t o e x i s t i n terms of c o n c e n t r a t e d 
customer or s u b - c o n t r a c t o r r e l a t i o n s h i p s , but t h e r e was no 
c l e a r tendency f o r the r e l a t i o n s h i p s t o be w i t h l a r g e f i r m s 
r a t h e r than s m a l l . Moreover, no s t a t i s t i c a l l y s i g n i f i c a n t 
r e l a t i o n s h i p was found t o e x i s t between the p e r i o d of f i r m 
formation and i t s dependence on e i t h e r s u b - c o n t r a c t i n g or 
a l i m i t e d number of customers a t the time of t h e s u r v e y . I n 
so f a r as may be judged on the b a s i s of f i r m s s u r v i v i n g f o r 
a t l e a s t four y e a r s a f t e r a r e c e s s i o n , t h e r e f o r e , t h e d a t a 
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do not support the h y p o t h e s i s p r e s e n t e d i n r e c e s s i o n push 
theory t h a t s m a l l f i r m s formed d u r i n g p e r i o d s of r e c e s s i o n 
w i l l be p a r t i c u l a r l y dependent on the l a r g e f i r m s e c t o r . 
6.12 Government Small Firms P o l i c y 
Government s m a l l f i r m s p o l i c y i s the t h i r d main f a c t o r 
c o n s i d e r e d i n r e l a t i o n to new f i r m formation i n t h i s study. 
S u c c e s s i v e governments s i n c e 1971 have turned a t t e n t i o n t o 
the s i t u a t i o n of s m a l l f i r m s and attempted t o i n t r o d u c e 
measures to promote t h e i r growth. The s i g n i f i c a n t e v e n t s i n 
the development of s m a l l f i r m p o l i c y noted on t h e graph 
( F i g u r e 6.2) r e f l e c t the c u m u l a t i v e development o f t h e s e 
p o l i c i e s . S i n c e t h e l a t e 1970s t h i s a c t i v i t y h a s 
a c c e l e r a t e d , t u r n i n g from a "steady stream of measures t o 
a s s i s t the s m a l l f i r m s e c t o r i n t o a t o r r e n t " (Mason and 
H a r r i s o n , 1986, p225). T h i s c o i n c i d e s w i t h the most r a p i d 
p e r i o d of growth of the new f i r m s s e c t o r seen i n F i g u r e 
6.2, from around 1977 onward. F u r t h e r , two of t h e h i g h e s t 
p o i n t s of new f i r m formation occur during the p e r i o d 1979 
t o 1983, i n the C o n s e r v a t i v e Government's f i r s t term of 
o f f i c e , and the p e r i o d i n which i t c l a i m s t o have 
introduced 108 new measures, i n c l u d i n g the Loan Guarantee 
Scheme (1981) which immediately precedes t h e peak of new 
f i r m formation. 
On the other hand, the resurgence i n new f i r m f o r m a t i o n 
r a t e s i s a t r e n d which has i d e n t i f i a b l e b e g i n n i n g s much 
e a r l i e r than 1977, i n the f i r s t y e a r of so of t h e 1970s. 
Moreover i f c o i n c i d e n c e of d a t e s i s being examined, then i t 
must be noted t h a t the B u s i n e s s Expansion Scheme and the 
E n t e r p r i s e Allowance Scheme were both i n t r o d u c e d i n 1983, 
and the p e r i o d a f t e r t h i s saw a g e n e r a l downward t r e n d i n 
the numbers of new f i r m s d e s p i t e t h e s e new measures and the 
continued e x i s t e n c e of e a r l i e r ones. 
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The c o n f l i c t i n g evidence p r e c l u d e s any d e f i n i t e p o s i t i v e 
c o n c l u s i o n s except t h a t , i n the most g e n e r a l terms, t he 
second h a l f of the time p e r i o d c o n t a i n s both the most new 
f i r m formation and the most new f i r m measures. The 
sug g e s t i o n t h a t government s m a l l f i r m p o l i c i e s have 
c o n t r i b u t e d to new f i r m developments i s t h e r e f o r e n e i t h e r 
f u l l y r e f u t e d nor supported by the q u a n t i t a t i v e d a t a . 
I n r e l a t i o n t o the other hypotheses t he i n t e r v i e w s u r v e y 
gathered q u a l i t a t i v e data on the importance of government 
s m a l l f i r m s p o l i c y as a f a c t o r i n the formation of t h e 
f i r m s and t h e i r subsequent s u r v i v a l . The r e s p o n s e s a r e 
summarised below, with some i l l u s t r a t i v e quotes. 
Of a l l t h e f i r m s Firm B appeared t o make the w i d e s t use of 
the o p p o r t u n i t i e s a v a i l a b l e - The founder noted t h e use of 
the f o l l o w i n g : MSG T r a i n i n g G r a n t s and the ACE System, 
which p r o v i d e s a 50% c o n t r i b u t i o n towards t r a i n i n g ; 
'Support f o r E n t e r p r i s e * , had been used and h e l p had been 
obtained on judging the market f e a s i b i l i t y of p r o d u c t s and 
pla n n i n g the approach to the USA market. Support had a l s o 
been gained r e c e n t l y under t h e a e g i s of t h e Design C o u n c i l 
i n the des i g n of the co r p o r a t e image and logo. The f i r m 
a l s o s a i d i t had r e c e i v e d funding from the DTI, and used 
PERA, a q u a l i t y o r i e n t a t e d i n i t i a t i v e . 
The f i r m founder a l s o noted t h a t s i n c e he had s e t up i n 
b u s i n e s s on the south c o a s t t h a t t h e r e had i n h i s view been 
a b u i l d up of l o c a l i n d u s t r y , which was u s e f u l i n 
supp o r t i n g h i s b u s i n e s s . He c i t e d l o c a l metalworking, 
s i l k s c r e e n i n g and p l a t i n g a s being a v a i l a b l e l o c a l l y , and 
a t t r i b u t e d the growth i n such b u s i n e s s e s i n p a r t t o t h e 
a c t i o n s of the L o c a l A u t h o r i t i e s i n c r e a t i n g a s e r i e s of 
s a t e l l i t e i n d u s t r i a l e s t a t e s i n the a r e a . 
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The founder of Firm F commented t h a t he had used government 
a g e n c i e s f o r e x h i b i t i o n s " l i k e t he B r i t i s h O v e r s e a s Trade 
Board, f o r example". 
Firm C d i d not c u r r e n t l y use any government a i d , but the 
founder was " c u r r e n t l y t a l k i n g t o the DTI", and g e t t i n g 
some i d e a of the v a r i o u s o p t i o n s a v a i l a b l e . The founder 
concluded t h a t the f i r m "might do something f o r m a r k e t i n g " 
g i v e n support. He r e c o g n i s e d t h a t t h e f i r m had no m a r k e t i n g 
s i d e a t the time, but t h a t i t was going t o need one soon. 
The f i r m had s t a r t e d as a p a r t - t i m e b u s i n e s s w h i l s t the 
founder was a student. The founder f e l t t h a t once he had 
s t a r t e d to work f u l l - t i m e f o r the f i r m i t had "gone beyond 
the stage where we could be c a l l e d a s t a r t - u p company, 
which e l i m i n a t e s most of your s o u r c e s of g r a n t s " . 
The founder of Firm C suggested t h a t the ' e n t r e p r e n e u r i a l 
s p i r i t ' i n the UK i s not the same a s t h a t i n o t h er 
c o u n t r i e s , such as the USA and Japan, and f e l t t h a t the 
Japanese d i d b e t t e r than the B r i t i s h "because t h e y a r e 
funded by the government". 
The respondent from Firm E r e p l i e d t h a t the f i r m d i d not 
use the Small Firm S e r v i c e , and t h a t i t had no r e q u i r e m e n t 
f o r an i nformation s e r v i c e . I t might have a l i m i t e d 
i n t e r e s t e d i n DTI d e s i g n h e l p . The f i r m used t o use the 
support f o r innovation, but noted t h a t p r o v i s i o n of t h i s 
had stopped. 
Firm D was asked i f i t had any f i n a n c i a l a i d from the 
government. The answer was t h a t i t had not, a l t h o u g h t h i s 
was because i t had not put i n any a p p l i c a t i o n s y e t . The 
founder noted t h a t "we have a c t u a l l y had a s u r v e y of the 
g r a n t s t h a t would be a v a i l a b l e t o us, and t h e r e a r e 88 
s o u r c e s of g r a n t s t h a t we c o u l d use". The respondent 
c o n s i d e r e d i t l i k e l y t h a t he would apply f o r a g r a n t i n the 
f u t u r e to " f u r t h e r develop the market". However, the 
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respondent had a g e n e r a l l y n e g a t i v e view of government 
schemes, s t a t i n g t h a t : 
" I t s v ery d i f f i c u l t a t the moment, you can d i e w h i l e you're 
w a i t i n g f o r the gra n t a p p l i c a t i o n t o go through, and many 
companies have, a c t u a l l y . So I'm a b i t wary of t h a t . I w i l l 
only fund development f o r mys e l f out of my pocket, and 
we've got to go out and s e l l i t , r e g a r d l e s s of what g r a n t s 
a r e a v a i l a b l e . . . T h e g r a n t ' s a bonus, and we'd r e c o v e r our 
development c o s t s . That's the way I see i t , more t h a n being 
the means of g e t t i n g something done. I b e l i e v e i f you c a n ' t 
do i t y o u r s e l f , then you shouldn't be a p p l y i n g f o r a g r a n t 
a t a l l . . . i t j u s t wouldn't be good b u s i n e s s s e n s e . " 
During a d i s c u s s i o n on t h e f u t u r e p o s s i b i l i t i e s of t h e f i r m 
being i n v o l v e d i n c o l l a b o r a t i v e marketing t h e founder of 
Firm D was asked i f he had c o n s i d e r e d t h e • DTI f o r 
Marketing' p r o j e c t under the Design C o u n c i l . The f i r m 
founder was aware of the scheme, but not impressed: 
"We've i n v e s t i g a t e d t h a t and decided t h a t we d i d n ' t want t o 
spend the £1000 t h a t the Design C o u n c i l wanted us t o put i n 
i n order f o r someone e l s e t o come i n f o r a couple of hours 
and charge us £2000 which we would then have t o go and 
c l a i m back." The f i r m founder d i d not c o n s i d e r t h e o u t l a y 
n e c e s s a r y , and even with the s u b s i d y from t he C o u n c i l 
c o n s i d e r e d the r a t e expensive. He f u r t h e r o b j e c t e d t o the 
c o s t of such a s e r v i c e ' i n p r i n c i p l e ' a s being "poor v a l u e 
f o r money". 
Firm D had used MSC schemes i n the p a s t , but had stopped 
doing so as they had not "found them t o be p a r t i c u l a r l y 
u s e f u l to us". 
Firm A complained t h a t money f o r r e s e a r c h and development 
i n i n d u s t r y was 'very t i g h t ' , and t h a t no-one c o u l d a f f o r d 
to put worthwhile money i n t o R&D. I t was c l a i m e d t h a t : 
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"There i s no tax i n c e n t i v e , or no i n c e n t i v e a t a l l t o do 
so. I t s a p i t y because we're l o s i n g t h e edge. The 
Government don't g i v e a damn. I t h i n k Mrs T. (Mrs T h a t c h e r , 
Prime M i n i s t e r a t the time) i s q u i t e w i l l i n g t o hand a l l 
R&D over t o dear o l d Ronnie (Mr. Reagan, then P r e s i d e n t of 
the USA) i n s t e a d . They're the people who make t h e money out 
of i t " . 
The g e n e r a l weight of f e e l i n g amongst the i n t e r v i e w e e f i r m s 
was t h a t w h i l s t t h e r e were a few u s e f u l s o u r c e s o f a d v i c e 
and funds the government i n i t i a t i v e s a s a whole were 
i r r e l e v a n t or too d i f f i c u l t or expensive t o o b t a i n . There 
was a l s o an apparent problem concerning t h e v e r y g r e a t 
range of d i s p a r a t e s m a l l f i r m p o l i c i e s a v a i l a b l e , and the 
c o l l a t i o n and s o r t i n g of r e l e v a n t i n f o r m a t i o n t o i d e n t i f y 
the schemes a p p r o p r i a t e t o each f i r m . N e v e r t h e l e s s f i v e of 
the s i x f i r m s had e i t h e r p o s i t i v e l y b e n e f i t e d from one or 
more of the schemes i n the p a s t or were a n t i c i p a t i n g 
p a r t i c i p a t i n g i n one i n the f u t u r e -
Most i n t e r e s t i n g l y none of the s i x f i r m s had used a 
s t a r t - u p scheme, and t o t h i s e x t e n t government p o l i c y 
amongst the e l e c t r o n i c s f i r m s d i d not appear r e l e v a n t t o 
the r a t e of new f i r m formation. I t i s of c o u r s e i m p o s s i b l e 
t o say what the s t a t e of the f i r m s would have been a f t e r 
s t a r t - u p , without t h e support of t h e i n i t i a t i v e s , and t h e 
only p o s s i b l e c o n c l u s i o n from t h i s i l l u s t r a t i v e d a t a can be 
t h a t the i n i t i a t i v e s do not appear t o have had n e g a t i v e 
e f f e c t , and a r e l i k e l y t o have had a p o s i t i v e one. 
6.13 Summary and Co n c l u s i o n s 
The a n a l y s i s presented i n t h i s c h a p t e r i s based on the 
survey responses from an e s t i m a t e d sample of 45% of the 
t o t a l e l e c t r o n i c s manufacturing i n d u s t r y i n t h e SW. I t s 
o b j e c t i v e s were to i d e n t i f y the s c a l e of t h e s m a l l f i r m 
s e c t o r and i t s c o n t r i b u t i o n to employment, and t o examine 
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t h e p r o c e s s e s a f f e c t i n g new s m a l l f i r m g e n e r a t i o n , 
p a r t i c u l a r l y i n r e s p e c t of the r e c e s s i o n push hypotheses 
d e s c r i b e d i n Chapter Three. The a n a l y s i s was based on a 
c o n s i d e r a b l e q u a n t i t y of both q u a n t i t a t i v e and q u a l i t a t i v e 
d a t a . T h i s s e c t i o n s e r v e s t o h i g h l i g h t and draw t o g e t h e r 
the main f i n d i n g s and c o n c l u s i o n s of the a n a l y s i s d e t a i l e d 
i n the chapter-
The s m a l l independent f i r m s based i n the r e g i o n were found 
t o comprise 68% of the responding e s t a b l i s h m e n t s , and 94% 
of the responding independent f i r m s . That i s , a s u b s t a n t i a l 
p r o p o r t i o n of e s t a b l i s h m e n t s c o m p r i s i n g t h e r e g i o n a l 
i n d u s t r y . The s m a l l independent f i r m s were l a r g e r than the 
n a t i o n a l average f o r the i n d u s t r y , w i t h a mean s i z e of 23 
employees, although they provided a minor p r o p o r t i o n of the 
i n d u s t r y ' s employment, accounting f o r a p p r o x i m a t e l y 19% of 
the j o b s - almost 1,700 out of a t o t a l of j u s t over 8,900 
i n 1988. A f u r t h e r 11% of the employment (almost 1,000 
j o b s ) was provided by l a r g e independent f i r m s ( t h a t i s , 
f i r m s with 200 or more employees), which i t may be assumed 
have grown from s m a l l independent f i r m s . W h i l s t t h e g r e a t 
m a j o r i t y of jobs were provided by e s t a b l i s h m e n t s which were 
dependent p a r t s of l a r g e companies, i t may be concluded 
t h a t the s m a l l f i r m independent s e c t o r was a s o u r c e of a 
v a l u a b l e p r o p o r t i o n of the r e g i o n a l employment i n t h e 
e l e c t r o n i c s i n d u s t r y -
At the s t a r t of 1988 37% of the s u r v i v i n g j o b s were new, 
t h a t i s , had been generated w i t h i n the p r e v i o u s f i v e y e a r s , 
i l l u s t r a t i n g the importance of understanding t h e s o u r c e s of 
new j o b generation- New employment was l o c a t e d i n both the 
s m a l l and l a r g e f i r m s e c t o r s of the i n d u s t r y . 
E s t a b l i s h m e n t s dependent on l a r g e f i r m s g e n e r a t e d the 
g r e a t e s t number of new and s u r v i v i n g j o b s , 1,972 i n number, 
accounting f o r 60% of the t o t a l new j o b s s u r v i v i n g i n 1988. 
The s m a l l independent s e c t o r c o n t r i b u t e d 28% of the new 
s u r v i v i n g jobs- The survey r e s u l t s emphasised the 
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importance of t a k i n g i n t o account new employment g e n e r a t e d 
through the expansion of e x i s t i n g u n i t s a s w e l l a s t h e 
c r e a t i o n of new e s t a b l i s h m e n t s . Those s t u d i e s c o n c e n t r a t i n g 
s o l e l y on new f i r m s exclude a v e r y s i g n i f i c a n t s o u r c e of 
new job g e n e r a t i o n , as i l l u s t r a t e d by t h e f a c t t h a t almost 
50% of new jo b s generated by the surveyed s m a l l f i r m sector-
were c r e a t e d through expansion r a t h e r than through new f i r m 
formation. 
Employment g e n e r a t i o n through new f i r m f o r m a t i o n h a s 
however been a major focus of s m a l l f i r m s t u d i e s , s i n c e t h e 
formation of new f i r m s i s c o n s i d e r e d t o be of fundamental 
importance f o r continued r e g e n e r a t i o n of the s m a l l f i r m 
s e c t o r . The c o n t r i b u t i o n of new s m a l l f i r m s t o t o t a l 
e l e c t r o n i c s manufacturing employment i n the SW was found t o 
be higher than t h a t observed i n s t u d i e s of g e n e r a l 
manufacturing f i r m s i n other r e g i o n s of the UK, and t h a t of 
computing f i r m s i n the UK as a whole, a t app r o x i m a t e l y 10% 
of t o t a l employment, although f a r lower than t h a t of new 
high technology f i r m s i n the p a r t i c u l a r l y dynamic Cambridge 
a r e a . 
New f i r m s i n the SW a l s o accounted f o r a g r e a t e r p r o p o r t i o n 
of employment i n new openings than new s m a l l f i r m s i n o t h e r 
r e g i o n s , a t 36%. An approximate a p p l i c a t i o n of t h e Gould 
and Keeble r a t i o of new f i r m formation r a t e s gave a r e s u l t 
f o r the SW study c o n s i d e r a b l y higher than t h a t o f s e v e r a l 
e a r l i e r s t u d i e s of new manufacturing f i r m s i n t h e UK, and 
of two of t h e t h r e e c o u n t i e s i n E a s t A n g l i a (Gould and 
Keeble, 1985), although again s u b s t a n t i a l l y lower than i n 
Cambridgeshire. C l e a r l y t h e r e f o r e , s m a l l f i r m s formed i n 
r e c e n t y e a r s a r e r e l a t i v e l y important i n c u r r e n t employment 
p r o v i s i o n i n the e l e c t r o n i c s manufacturing i n d u s t r y of t h e 
reg i o n . The nature of t h e s e s m a l l f i r m s , t h e i r s t a t u s i n 
terms of independence (and r e l a t e d c o m p e t i t i v e n e s s ) , and 
f a c t o r s a f f e c t i n g t h e i r formation, a r e , i n consequence, o f 
c o n s i d e r a b l e i n t e r e s t . These a s p e c t s of new f i r m s a r e t h e 
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s u b j e c t of r e c e s s i o n push theory, d i s c u s s e d i n Chapter 
Three. I n t h i s c h a p t e r r e c e s s i o n push t h e o r y has p r o v i d e d 
a frame f o r the examination of s m a l l f i r m s e c t o r growth, 
and a t t h e same time has been t e s t e d by t h e r e s u l t s of t h e 
survey. 
R e c e s s i o n push theory proposes t h a t d u r i n g p e r i o d s o f 
r e c e s s i o n , such a s t h a t e x p e r i e n c e d i n the e a r l y 1980s, 
more new s m a l l f i r m s w i l l be formed than d u r i n g non-
r e c e s s i o n a r y p e r i o d s , as i n d i v i d u a l s respond t o t h e 
p r e s s u r e s of r i s i n g unemployment and growing market n i c h e s 
c r e a t e d by l a r g e f i r m c o n t r a c t i o n and r a t i o n a l i s a t i o n . The 
accuracy of the theory i s of c o n s i d e r a b l e importance i n 
e x p l a i n i n g the r o l e of the s m a l l f i r m s e c t o r i n economic 
growth (as d i s c u s s e d i n Chapter T h r e e ) , s i n c e i f i t i s 
c o r r e c t , any apparent resurgence of the s m a l l f i r m s e c t o r 
during r e c e s s i o n a r y p e r i o d s may r e p r e s e n t a s h o r t term 
r e l o c a t i o n of employment and economic a c t i v i t y r a t h e r than 
the g e n e r a t i o n of a d d i t i o n a l , independent and e c o n o m i c a l l y 
dynamic new u n i t s of production. 
The r e s e a r c h undertaken i n the c u r r e n t work p r o v i d e s 
e m p i r i c a l evidence to t e s t s e v e r a l a s p e c t s of r e c e s s i o n 
push theory, a t both an aggregate and an i n d i v i d u a l f i r m 
l e v e l . I n summary the key r e s u l t s and c o n c l u s i o n s of t h e 
a n a l y s i s p resented i n t h i s c h a p t e r a r e : 
i ) That the t r e n d s i n the aggregate f i g u r e s on t h e l e v e l s 
of new f i r m formation over time f o l l o w t h e r e g i o n a l 
and n a t i o n a l r e c e s s i o n a r y economic t r e n d s a s e x p r e s s e d 
by s t e e p l y r i s i n g r a t e s of unemployment, and t h e r e f o r e 
support, broadly, the r e c e s s i o n push h y p o t h e s i s ; 
i i ) S t e e p l y r i s i n g unemployment r a t e s o c c u r r e d i n 
approximately one t h i r d of the y e a r s between 1965 and 
1987, and a d i s p r o p o r t i o n a t e l y h i g h number of the new 
s u r v i v i n g f i r m s (over 40%) were formed i n t h i s p e r i o d . 
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T h i s a l s o supports the h y p o t h e s i s e d r e l a t i o n s h i p 
between p e r i o d s of r e c e s s i o n and high l e v e l s of new 
f i r m formation. 
i i i ) D e s p i t e the s u b s t a n t i a l p r o p o r t i o n of f i r m s which were 
formed d u r i n g r e c e s s i o n a r y p e r i o d s only 3% of t h e 
surveyed f i r m s were s e t up by founders wlio were 
unemployed immediately beforehand. T h i s does not 
support the unemployment push element of r e c e s s i o n 
push theory. 
i v ) However, t h e r e was found t o be a s t a t i s t i c a l l y 
s i g n i f i c a n t r e l a t i o n s h i p between the s i z e of t h e f i r m 
i n which new f i r m founders were p r e v i o u s l y employed 
and the p e r i o d i n which they s e t up t h e i r own 
b u s i n e s s . These data support r e c e s s i o n push t h e o r y 
s i n c e t h e r e was a g r e a t e r p r o p e n s i t y f o r t h o s e 
employed i n l a r g e f i r m s to become f i r m founders d u r i n g 
times of r e c e s s i o n a r y h i g h unemployment than i n non-
r e c e s s i o n a r y p e r i o d s . 
V ) Q u a l i t a t i v e evidence from t h e in-depth i n t e r v i e w s 
i l l u s t r a t e d t h a t u n c e r t a i n t y and i n s e c u r i t y i n 
employment may be a more s i g n i f i c a n t r e c e s s i o n a r y - p u s h 
f a c t o r towards self-employment and e n t r e p r e n e u r s h i p 
than a c t u a l redundancy. 
v i ) I n r e l a t i o n t o the dependency of s m a l l f i r m s g e n e r a t e d 
during r e c e s s i o n a r y p e r i o d s t h e e m p i r i c a l d a t a on 
s u r v i v i n g f i r m s do not support r e c e s s i o n push t h e o r y . 
There was no s t a t i s t i c a l l y s i g n i f i c a n t r e l a t i o n s h i p 
between p e r i o d of f i r m formation and the c u r r e n t 
degree of customer dependency. 
v i i ) There was a l s o no s t a t i s t i c a l l y s i g n i f i c a n t p o s i t i v e 
r e l a t i o n s h i p between the p e r i o d of f o r m a t i o n of t h e 
s u r v i v i n g new f i r m s and t h e i r l e v e l of involvement i n 
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s u b - c o n t r a c t manufacturing a t the time of the s u r v e y . 
Rather, t h e r e was an i n d i c a t i o n t h a t more s u r v i v i n g 
new f i r m s s e t up during the n o n - r e c e s s i o n a r y p e r i o d s 
were i n v o l v e d i n s u b - c o n t r a c t manufacturing t h a n f i r m s 
s e t up during the r e c e s s i o n a r y p e r i o d s . 
The c o n c l u s i o n s to be drawn from t h i s e v i d e n c e a r e 
t h e r e f o r e mixed i n r e l a t i o n s h i p t o r e c e s s i o n push th e o r y . 
I n the f i r s t i n s t a n c e i t does appear t h a t t h e r e i s a 
g r e a t e r tendency towards new f i r m formation d u r i n g 
r e c e s s i o n a r y p e r i o d s , and t h a t a c o n t r i b u t o r y f a c t o r i s the 
c o n t r a c t i o n or r e s t r u c t u r i n g of l a r g e f i r m s and the 
consequent i n s e c u r i t y of t h e i r employees, p r o v i d i n g a push 
towards self-employment and the formation of new f i r m s . 
However, t h e r e i s no evidence amongst the survey f i r m s of 
a g r e a t e r dependency, through s u b - c o n t r a c t manufacture or 
c u s t o m e r - s u p p l i e r r e l a t i o n s h i p s amongst those f i r m s s e t up 
d u r i n g r e c e s s i o n a r y p e r i o d s than amongst those s e t up a t 
other times. The element of the r e c e s s i o n push h y p o t h e s i s 
t h a t s u g g e s t s t h a t s m a l l f i r m s o r i g i n a t i n g d u r i n g p e r i o d s 
of r e c e s s i o n are p a r t i c u l a r l y s h o r t - l i v e d , non-competitive 
s a t e l l i t e s over-dependent f o r t h e i r e x i s t e n c e on t h e l a r g e 
f i r m s e c t o r i s t h e r e f o r e not supported. The e v i d e n c e of 
s m a l l f i r m growth through expansion, i n a d d i t i o n t o new 
f i r m formation, coupled w i t h a l e v e l of independence from 
the l a r g e f i r m s e c t o r a r e perhaps bases f o r optimism t h a t 
the s m a l l f i r m s e c t o r w i l l c o n t i n u e t o be s i g n i f i c a n t i n 
the f u t u r e . 
Chapter S i x has examined the s c a l e , the s t a t u s and the r o l e 
of the s m a l l f i r m s e c t o r i n t h e c o n t e x t of i n t e r - s i z e 
s e c t o r r e l a t i o n s h i p s . I n p a r t i c u l a r the c h a p t e r has 
c o n s i d e r e d the c o m p e t i t i v e or dependent r o l e s of s m a l l 
f i r m s i n r e l a t i o n to s u b - c o n t r a c t working and customer-
s u p p l i e r r e l a t i o n s h i p s . The s t a t u s of a f i r m i s f u r t h e r 
d e f i n e d by i t s i n n o v a t i v e a c t i v i t y , which, as d i s c u s s e d i n 
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Chapter Four i s a fundamental element i n the n a t u r e of 
independent, c o m p e t i t i v e f i r m s and p r o v i d e s a s i g n i f i c a n t 
i n d i c a t i o n of t h e i r a b i l i t y t o c o n t r i b u t e t o the dynamic of 
economic development. A framework encompassing both l a r g e 
and s m a l l f i r m s e c t o r s , and t h e i r i n t e r - r e l a t i o n s h i p s has 
been employed and t e s t e d i n t h i s c h a p t e r , and the v a l u e of 
such a framework i n r e l a t i o n t o u n d e r s t a n d i n g i n n o v a t i o n 
g e n e r a t i o n has been i l l u s t r a t e d i n Chapter Four. Chapter 
Seven extends the a n a l y s i s p r e s e n t e d i n t h i s c h a p t e r w i t h 
an examination of s m a l l f i r m i n n o v a t i o n g e n e r a t i o n i n the 
context of c r o s s s i z e s e c t o r r e l a t i o n s h i p s . 
P a r t of the work contained i n t h i s c h a p t e r has been 
p u b l i s h e d i n the Proceedings of the E l e v e n t h UK S m a l l Firms 
P o l i c y and Research Conference (Herbert, 1988). 
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CHAPTER SEVEN: SMALL FIRMS, INNOVATION AND INTER-FIRM 
LINKAGES 
7.1 I n t r o d u c t i o n 
Having e s t a b l i s h e d i n Chapter Four t h a t i n n o v a t i o n i s 
important f o r economic growth, and t h a t t h e r e i s some 
u n c e r t a i n t y as t o the c o n t r i b u t i o n of s m a l l f i r m s t o 
i n n o v a t i o n , the fundamental o b j e c t i v e of the second p a r t of 
t h i s study was t o examine the r o l e of s m a l l f i r m s i n t h e 
g e n e r a t i o n of i n n o v a t i o n . I n i t i a l l y t h e l e v e l of s m a l l f i r m 
economic a c t i v i t y i n terms of output of i n n o v a t i o n was 
measured u t i l i s i n g the e m p i r i c a l measures of i n n o v a t i o n 
developed i n Chapter F i v e ( S e c t i o n 5 . 7 ) ; and the 
c o r r e l a t i o n between i n n o v a t i o n and employment growth was 
i n v e s t i g a t e d . Developing the themes i n t r o d u c e d i n Chapter 
Four the survey work then addressed the q u e s t i o n of the 
r o l e of the s m a l l f i r m s w i t h i n the i n n o v a t i o n p r o c e s s , 
e x p l o r i n g i n p a r t i c u l a r the concept t h a t t h e d i f f e r e n t s i z e 
s e c t o r s a r e complementary i n the i n n o v a t i o n p r o c e s s . 
7.2 L e v e l s of I n n o v a t i o n i n Small Independent E l e c t r o n i c s 
Manufacturing Firms i n t h e SW 
The i n n o v a t i o n r e s u l t s were t e s t e d f o r non-response b i a s 
u s i n g the method d e s c r i b e d i n Chapter F i v e . T h a t i s , a 
comparison of the r e p l i e s from respondents t o the o r i g i n a l 
and follow-up s u r v e y s was t e s t e d f o r s t a t i s t i c a l 
s i g n i f i c a n c e u s i n g Chi-square. The low numbers of 
respondents c l a i m i n g t o be i n n o v a t i v e ( a ) p r e v e n t the 
a c c u r a t e a p p l i c a t i o n of the C h i - s q u a r e t e s t , and n e i t h e r i s 
i t p o s s i b l e t o use i t on i n n o v a t i o n ( b ) when the r e s u l t s a r e 
l e f t a t the disaggregated l e v e l . The contingency t a b l e s f o r 
t h e s e v a r i a b l e s a r e g i v e n i n Appendix 7.1. However, i f t h e 
r e s u l t s f o r i n n o v a t i o n ( b ) a r e c o n t r a c t e d i n t o two 
183 
c a t e g o r i e s , those f i r m s which have been i n n o v a t i v e a t l e a s t 
once i n the l a s t f i v e y e a r s , and t h o s e which have not, then 
the t e s t can be a p p l i e d . The f i g u r e s a r e shown i n T a b l e 
7.1. The t e s t p r o v i d e s no evidence t o suggest t h a t t h e r e i s 
a r e l a t i o n s h i p between the i n n o v a t i v e n e s s of t h e f i r m and 
the time of t h e i r response, t h a t i s , t h e r e i s no e v i d e n c e 
of a response b i a s . 
Table 7.1: C r o s s - t a b u l a t i o n of I n n o v a t i o n (b) and P o i n t of 
Response to Survey 
Actual and Never Sonnetimes 
Expected Values Innovative(b) Innovative(b) 
Innovative 17 25 
18.8 23.2 







S i g n i f i c a n c e 
0.550 
Before Y a t e s C o r r e c t i o n 
0.689 0.406 
The survey data on the frequency of involvement of t h e 
s m a l l f i r m s i n product i n n o v a t i o n a r e p r e s e n t e d i n T a b l e s 
7.2 and 7.3 below. El e v e n of t h e respondent f i r m s (14.5%) 
claimed unique products based on unique knowledge, t h a t i s , 
to be i n n o v a t i v e (a) ; 42 of the 76 f i r m s (55%) c l a i m e d t o 
have developed a product new t o t h e i n d u s t r y a t l e a s t once 
i n t h e - l a s t f i v e y e a r s , t h a t i s , t o be i n n o v a t i v e ( b ) . 
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Tab l e 7.2: Number of Small Firms which were I n n o v a t i v e fa^ 
i n t h e F i v e Year P e r i o d 
Small Firms 
no. % 
I n n o v a t i v e 11 14.5 
Non-Innovative 65 85.5 
T o t a l 76 100.0 
Tabl e 7.3: Number of Small Firms which were I n n o v a t i v e fb^ 
i n the F i v e Year P e r i o d 
Small Firms 
no. % 
I n n o v a t i v e 42 55.3 
Non-Innovative 34 44.7 
T o t a l 76 100.0 
The di s a g g r e g a t e d r e s u l t s ( T a b l e 7.4) show t h a t t h e 
m a j o r i t y of t h e s e f i r m s developed a product new t o t h e 
i n d u s t r y on more than one o c c a s i o n i n the f i v e y e a r p e r i o d . 
A l l the f i r m s c l a i m i n g t o be i n n o v a t i v e ( a ) a l s o c l a i m e d t o 
be i n n o v a t i v e ( b ) . The 55% t h e r e f o r e r e p r e s e n t s t h e t o t a l 
p r o p o r t i o n of i n n o v a t i v e f i r m s i n the survey. 
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T a b l e 7.4: Freauencv of Small F i r m s being I n n o v a t i v e (h) 
i n the F i v e Year P e r i o d 
S m a l l Firms 
no. % 
Never 34 44.7 
Once 11 14.5 
2-4 Times 25 32.9 
5-10 Times 4 5.3 
More Often 2 2.6 
T o t a l 76 100.0 
I t may t e n t a t i v e l y be concluded t h e r e f o r e t h a t i n the 
e l e c t r o n i c s manufacturing i n d u s t r y approximately h a l f t h e 
s m a l l independent f i r m s have been i n v o l v e d i n d e v e l o p i n g 
s i g n i f i c a n t l y new products f o r the i n d u s t r y a t l e a s t once 
i n f i v e y e a r s . The r e s u l t s c e r t a i n l y suggest t h a t t h e r e has 
been a c o n s i d e r a b l e amount of i n n o v a t i v e a c t i v i t y amongst 
th e s m a l l f i r m s i n the SW e l e c t r o n i c s i n d u s t r y i n the 
1980s. 
Tab l e 7.5, below, summarises the r e s u l t s of the st;udies on 
s m a l l f i r m i n n o v a t i o n l e v e l s d i s c u s s e d i n Chapter Four, 
a l o n g s i d e those of the p r e s e n t study. The f i n d i n g s of the 
p r e s e n t study f a l l w i t h i n the range of the p r e v i o u s 
s t u d i e s ' r e s u l t s , although they a r e c l o s e s t t o t h o s e of 
Oakey, and c o n s i d e r a b l y h i g h e r than those of t h e o t h e r 
s t u d i e s . T h i s might be expected g i v e n t h e i r common foc u s on 
a s e c t o r of i n d u s t r y which i s g e n e r a l l y p e r c e i v e d as 
demanding a r e l a t i v e l y high l e v e l of i n n o v a t i v e c o m p e t i t i o n 
from i t s f i r m s , and which as Oakey p o i n t e d out has a proven 
r e c o r d of product i n n o v a t i o n . F u r t h e r comparisons a r e 
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d i f f i c u l t t o draw, due t o the s p a r s i t y of o t h e r s t u d i e s , 
and the d i s p a r i t i e s between t h e i r parameters. T h i s 
h i g h l i g h t s a g a i n the l a c k of i n f o r m a t i o n on i n n o v a t i o n 
r a t e s , and the need f o r new data such a s t h a t g a t h e r e d i n 
the p r e s e n t study. 




L o c a t i o n 
Firm 
S t a t u s 
& S e c t o r 
Type of % o f 
Innovat io n Innovat i v e 
F i r m s 
Oakey 1973-77 s m a l l product 




















Notes: (1) instruments, e l e c t r o n i c s , metal-working 
t o o l s . 
(2) e l e c t r o n i c s . 
7.2.1 Comparison of I n n o v a t i o n L e v e l s i n Small and Large 
Firms 
Table 7.6 shows the l e v e l of f i r m s i n v o l v e d i n i n n o v a t i o n 
amongst t h e s m a l l and l a r g e independent f i r m s e c t o r s of the 
survey respondents, although t h e v e r y s m a l l number of l a r g e 
independent f i r m s make i t d i f f i c u l t t o draw f i r m 
c o n c l u s i o n s s o l e l y from t h e s e f i g u r e s . 
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I n n o v a t i o n ( a ) 11 14.5 
I n n o v a t i o n ( b ) 42 55.3 
2 33.3 
4 100.0 
T o t a l 76 100.0 100.0 
Note: The f i g u r e s a r e based on o n l y four l a r g e independent 
f i r m s s i n c e the f i f t h f i r m stopped answering the 
q u e s t i o n n a i r e a t t h i s p o i n t . 
Due t o the f a r g r e a t e r number of s m a l l f i r m s i n the survey, 
which r e f l e c t s the g e n e r a l s i z e s t r u c t u r e of t h e survey 
i n d u s t r y , the s m a l l f i r m s e c t o r both c o n t a i n s a l a r g e r 
number of i n n o v a t i v e f i r m s , and appears t o g e n e r a t e a 
c o n s i d e r a b l y g r e a t e r number of i n n o v a t i o n s . However, the 
p r o p o r t i o n of l a r g e independent f i r m s i n v o l v e d i n 
i n n o v a t i o n (a) i s more than double the p r o p o r t i o n s i n the 
s m a l l f i r m s e c t o r , and 100% of the l a r g e f i r m s c l a i m e d t o 
be i n n o v a t i v e ( b ) compared t o 55% i n the s m a l l f i r m s e c t o r . 
F u r t h e r , the l a r g e f i r m s appear t o have a c h i e v e d h i g h e r 
f r e q u e n c i e s of i n n o v a t i o n , w i t h two of t h e f o u r (50%) 
c l a i m i n g t o have been i n n o v a t i v e ( b ) f i v e or more t i m e s i n 
the f i v e y e a r period, compared w i t h only 15% of the 
i n n o v a t i v e ( b ) s m a l l f i r m s ( T a b l e 7 . 4 ) . 
A comparison between t h e s e f i n d i n g s and t h o s e of the 
Freeman and l a t e r SPRU s t u d i e s of l e v e l s of i n n o v a t i o n i n 
s m a l l and l a r g e f i r m s i s d i f f i c u l t t o draw due t o the 
s u b s t a n t i a l d i f f e r e n c e s between t h e c o n s t r u c t i o n of the 
d a t a b a s e s . For example, the SPRU database i s comprised only 
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of f i r m s known to have produced 'important' i n n o v a t i o n s . 
The p r e s e n t study u t i l i s e s a broader d e f i n i t i o n of 
i n n o v a t i o n and i s not l i m i t e d p u r e l y t o i n n o v a t i v e f i r m s ; 
i t i s a l s o more s p e c i f i c i n i t s r e g i o n a l d e l i m i t a t i o n and 
i t s c o n c e n t r a t i o n on the e l e c t r o n i c s s e c t o r . N e v e r t h e l e s s 
i t i s perhaps i n t e r e s t i n g t o note i n p a s s i n g t h a t the 
updated SPRU f i g u r e s show t h a t o n l y 17% of the 'important' 
i n n o v a t i o n s were produced by s m a l l f i r m s i n t h e p e r i o d 
1945-83, and 26% i n the more r e c e n t p e r i o d 1980-83 
(Roth w e l l , 1986). 
The l e v e l of i n n o v a t i v e a c t i v i t y apparent i n s m a l l f i r m s , 
combined w i t h t h e i r l a r g e p o p u l a t i o n , s u g g e s t s t h a t the 
c o n c l u s i o n s of the SPRU database s t u d i e s may be over 
c a u t i o u s i n terms of the comparative c o n t r i b u t i o n of the 
l a r g e f i r m s and s m a l l f i r m s e c t o r s t o i n n o v a t i o n 
g e n e r a t i o n . C e r t a i n l y the p r e s e n t study s u g g e s t s t h a t the 
numerous s m a l l f i r m s i n the e l e c t r o n i c s i n d u s t r y r e c o g n i s e 
the importance of i n n o v a t i v e product development, and a r e 
f r e q u e n t l y a b l e t o a c h i e v e t h i s o b j e c t i v e 
7.3 Small Firm Product I n n o v a t i o n and Employment 
Generation 
The second a r e a of i n t e r e s t t o a r i s e from t h e d i s c u s s i o n i n 
Chapter Four on i n n o v a t i o n and s m a l l f i r m s was the p o s s i b l e 
r e l a t i o n s h i p between i n n o v a t i o n and employment g e n e r a t i o n 
i n t he i n d i v i d u a l e n t e r p r i s e s . Some i n d i c a t i o n of the 
e x i s t e n c e or otherwise of t h i s r e l a t i o n s h i p can be gained 
from a comparison of the i n n o v a t i v e a c t i v i t y and employment 
growth of the respondent f i r m s . The f i g u r e s f o r t h e s e 
v a r i a b l e s a r e given i n the contingency T a b l e s 7,7 and 7.8. 
For s i m p l i c i t y the growth i n the s m a l l f i r m s ' employment 
has been summarised i n t o two c a t e g o r i e s : t h o s e f i r m s i n 
which employment d e c l i n e d or remained c o n s t a n t and those 
f i r m s i n which employment r o s e . 
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Tab l e 7.7; C r o s s - t a b u l a t i o n of I n n o v a t i o n (a) and Employment 
Change 
Actual and No Employment Employment 
Expected Values Gain Gain 
Innovative 2 7 
1.5 7.5 
Non- a 43 
Innovative 8.5 42 .5 
Table 7.8: C r o s s - t a b u l a t i o n of I n n o v a t i o n f b ) and Employment 
Change 
Actual and No Employment Employment 
Expected Values Gain Gain 
Innovative 5 32 
6.2 30 .8 
Non- 5 18 
Innovative 3.8 19.2 
As the T a b l e s show, the observed v a l u e s d i f f e r only 
m a r g i n a l l y from the v a l u e s which would be expected i f t h e r e 
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were no r e l a t i o n s h i p between the two v a r i a b l e s . The 
apparent d i r e c t i o n of a s s o c i a t i o n i n the r e s u l t s s u g g e s t s 
t h a t study f i r m s which a r e i n n o v a t i v e ( a ) a r e m a r g i n a l l y 
l e s s l i k e l y t o enjoy employment g a i n , and s l i g h t l y more 
l i k e l y t o l o s e j o b s than would be expected. I n c o n t r a s t , 
study f i r m s which a r e i n n o v a t i v e ( b ) a r e m a r g i n a l l y more 
l i k e l y t o g a i n employment than would be expected. Thus, i n 
the c a s e s i n t h i s survey, i n n o v a t i o n ( a ) appears n e g a t i v e l y 
a s s o c i a t e d w i t h s m a l l f i r m employment g e n e r a t i o n , and 
i n n o v a t i o n ( b ) p o s i t i v e l y a s s o c i a t e d . 
I f t h e r e i s a n e g a t i v e a s s o c i a t i o n between i n n o v a t i o n ( a ) 
and employment i t may be due t o t h e i n n o v a t i o n l e a d i n g t o 
a d e c r e a s e i n labour i n t e n s i t y i n the f i r m s , or 
a l t e r n a t i v e l y , the r i s k s a s s o c i a t e d w i t h i n n o v a t i v e product 
development may l e a d t o a weakening of t h e f i r m ' s p o s i t i o n 
and subsequent c o n t r a c t i o n . That i n n o v a t i o n ( b ) appears 
p o s i t i v e l y a s s o c i a t e d w i t h employment growth s u g g e s t s t h a t 
t h i s type of product development may c o n t r i b u t e t o f i r m 
expansion. However, the C h i - s q u a r e t e s t cannot be a p p l i e d 
t o the data s i n c e the number of f i r m s i s too s m a l l . 
T h e r e f o r e no g e n e r a l c o n c l u s i o n may be drawn w i t h any 
confidence from t h e s e r e s u l t s . 
7.4 I n t e r - F i r m Linkages 
P r o g r e s s i n g t o the examination of the r o l e of s m a l l f i r m s 
i n the p r o c e s s of i n n o v a t i o n and the p o s s i b l e flow of 
i n n o v a t i v e i d e a s and i n f o r m a t i o n between f i r m s , t h e i n i t i a l 
s t e p i s t o e s t a b l i s h the e x i s t e n c e of i n t e r - f i r m l i n k a g e s . 
The h y p o t h e s i s t o be t e s t e d i s t h a t t h e r e a r e f l o w s of 
i d e a s and i n f o r m a t i o n through a v a r i e t y of R&D and non R&D 
s p e c i f i c l i n k a g e s , which c o n t r i b u t e t o t h e i n n o v a t i v e 
a c t i v i t y of s m a l l f i r m s . As B e e s l e y and R o t h w e l l (1986) 
w r i t e : 
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"..a s i g n i f i c a n t number of ( s m a l l and medium 
s i z e d ) f i r m s do engage i n c o l l a b o r a t i v e R&D 
v e n t u r e s i n the same way as l a r g e f i r m s . . .our 
study has i n d i c a t e d t h a t t h e r e a r e ( a l s o ) 
i n n o v a t i o n - r e l a t e d l i n ) c s made through 
a c t i v i t i e s which on the f a c e of i t do not 
have any o v e r t t e c h n i c a l R&D c o n t e n t . " 
( B e e s l e y and Rothwell, 1986, p p l 6 - 1 7 ) . 
The lin)cages t o be examined i n the p r e s e n t s t u d y were 
chosen i n the l i g h t of a review of the l i t e r a t u r e and 
i n i t i a l d i s c u s s i o n s w i t h the p i l o t f i r m s . The l i n k a g e s 
c o n s i d e r e d i n the B e e s l e y and R o t h w e l l (1986) study 
provided a u s e f u l b a s i s , although c e r t a i n m o d i f i c a t i o n s 
were made. The l i n k s f a l l i n t o t h r e e c a t e g o r i e s : r e s e a r c h 
and development (R&D) and d e s i g n ; m a n u f a c t u r i n g ; and 
s e l l i n g / m a r k e t i n g . 
The f i r s t change t o the B e e s l e y and R o t h w e l l c a t e g o r i e s was 
the d i v i s i o n of c o l l a b o r a t i v e R&D i n t o formal R&D j o i n t 
v e n t u r e s and i n f o r m a l R&D c o l l a b o r a t i o n . Design i s an 
important y e t i n f r e q u e n t l y c o n s i d e r e d a s p e c t of s u c c e s s f u l 
i n n o v a t i o n and product development. The i n t e r - f i r m a c t i v i t y 
a p p a r e n t l y most s p e c i f i c a l l y r e l a t e d t o t h i s , customer 
s p e c i f i c design, was t h e r e f o r e a l s o i n c l u d e d . D i s c u s s i o n 
between f i r m s on the needs of the customer, perhaps 
i n c l u d i n g d e t a i l e d s p e c i a l i s t i n f o r m a t i o n , was c o n s i d e r e d 
to be a communication l i n k along which i n n o v a t i o n 
c o n t r i b u t o r y i n f o r m a t i o n may i m p l i c i t l y flow, a s w e l l as 
t h e r e being the p o s s i b i l i t y t h a t the customer may be 
p r o v i d i n g the i n v e n t i v e element of a product and be 
depending on the innovatory development of t h e product by 
the manufacturing f i r m . 
F u r t h e r , the B e e s l e y and R o t h w e l l study c o n s i d e r e d 
s u b - c o n t r a c t R&D from the p o i n t of view of t h o s e f i r m s 
s u b - c o n t r a c t i n g R&D ( i e buying i n ) from o t h e r f i r m s . Over 
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80% of t h e s e r e l a t i o n s h i p s were w i t h s m a l l f i r m s . As the 
c u r r e n t study i s p r i m a r i l y focused on s m a l l f i r m s , 
s u b - c o n t r a c t R&D l i n k s a r e c o n s i d e r e d where the respondent 
f i r m i s the s u b - c o n t r a c t e e of the work. T h i s ( s u p p l i e r 
r a t h e r than customer) s i d e of the r e l a t i o n s h i p i s of 
p a r t i c u l a r i n t e r e s t i n t h a t the c o n t r a c t e e i s not p r i m a r i l y 
i n v o l v e d i n the l i n k a g e a s a means of g a i n i n g i n f o r m a t i o n 
i n the f i r s t i n s t a n c e . S i m i l a r l y , w h i l s t the B e e s l e y and 
Rothwell study examined f i r m s as s u b - c o n t r a c t o r s of 
manufacturing t h i s study c o n c e n t r a t e s on t h e f i r m as 
s u b - c o n t r a c t e e . Agency s e l l i n g i s c o n s i d e r e d from the 
p e r s p e c t i v e t h a t i t i s a method of marketing, r a t h e r than 
a means of e a r n i n g income. L i c e n s e d manufacture and 
c o l l a b o r a t i v e marketing a r e t h e r e f o r e the o n l y two l i n k s 
c o n s i d e r e d by B e e s l e y and R o t h w e l l which remain unmodified 
here. The l i n k s examined i n the p r e s e n t study a r e as 
f o l l o w s : 
Research and Development (R&D) and Design L i n k s 
Sub-Contract R&D 
Formal R&D J o i n t Ventures 
I n f o r m a l R&D C o l l a b o r a t i o n 
Customer S p e c i f i c Design 
Manufacturing L i n k s 
Sub-Contract Manufacturing 
L i c e n s e d Manufacturing 
M a r k e t i n g / S e l l i n g L i n k s 
Agency S e l l i n g 
C o l l a b o r a t i v e Marketing 
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7.5 Frequency of Linkages 
Table 7.9 p r e s e n t s the p r o p o r t i o n s of a l l t h e s m a l l 
independent f i r m s i n v o l v e d i n each of t h e e i g h t i n t e r - f i r m 
l i n k s s t u d i e d . The data on involvement i n l i n k a g e s were 
t e s t e d f o r response b i a s by a p p l y i n g t he C h i - s q u a r e t e s t t o 
t h e r e l a t i o n s h i p between t h e l i n k a g e v a r i a b l e and t h e p o i n t 
of r e t u r n of the q u e s t i o n n a i r e . I n a l l c a s e s e x c e p t t h a t of 
formal R&D j o i n t v e n t u r e s the f i g u r e s a l l o w e d an a c c u r a t e 
a p p l i c a t i o n of the s t a t i s t i c a l t e s t . I n no c a s e was t h e r e 
any evidence of response b i a s . 
T a b l e 7.9; Frequency of Small Firms Involvement i n 
I n t e r - F i r m Linkages 
Type of L i n k Small Firms 
Having L i n k 
no. % 
R&D and Design 
Customer S p e c i f i c Design 56 74 
I n f o r m a l R&D C o l l a b o r a t i o n 31 41 
Sub-Contract R&D 17 23 
Formal R&D J o i n t Ventures 9 12 
Manufacturing 
Sub-Contract Manufacturing 43 57 
L i c e n s e d Manufacturing 14 18 
M a r k e t i n g / S e l l i n g 
Agency S e l l i n g 18 24 
C o l l a b o r a t i v e Marketing 13 17 
o v e r a l l , 94.7% of t h e s m a l l f i r m s responding were i n v o l v e d 
i n a t l e a s t one of the l i n k s , and 80% were engaged i n R&D 
and Design l i n k s . As e x p l a i n e d e a r l i e r , t h e r e s u l t s a r e not 
d i r e c t l y comparable w i t h those of the B e e s l e y and R o t h w e l l 
s t u d i e s , due t o t h e d i f f e r e n c e s i n the l i n k a g e s c o n s i d e r e d . 
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as w e l l as i n the c o n s t r u c t i o n of the d a t a b a s e s . However, 
i t i s perhaps i n t e r e s t i n g to note t h a t a s m a l l e r p r o p o r t i o n 
(84.5%) of the f i r m s i n the B e e s l e y and R o t h w e l l study were 
engaged i n l i n k s w i t h other f i r m s . A c o n s i d e r a b l y lower 
p r o p o r t i o n of the Bee s l e y and Rothw e l l f i r m s were i n v o l v e d 
i n R&D l i n k s - only 47%, although much of t h i s d i f f e r e n c e 
i s l i k e l y t o be accounted f o r by the i n c l u s i o n of customer 
s p e c i f i c d e s i g n i n t h e p r e s e n t s u r v e y . With r e s p e c t t o t h e 
common l i n k of l i c e n s e d manufacturing B e e s l e y and R o t h w e l l 
found a s i m i l a r p r o p o r t i o n of f i r m s i n v o l v e d , 16% compared 
t o 18%. L e s s s i m i l a r i t y was found i n r e s p e c t of 
c o l l a b o r a t i v e marketing, however, i n which 37% of t h e 
Be e s l e y and Rothwell study f i r m s were i n v o l v e d , compared t o 
17% of the f i r m s i n the p r e s e n t study. 
As Table 7.9 shows, t h e r e a r e only two l i n k s i n which a 
m a j o r i t y of s m a l l f i r m s i n the p r e s e n t study a r e i n v o l v e d . 
The f i r s t of t h e s e i s customer s p e c i f i c d e s i g n , by f a r t h e 
most common l i n k , w i t h almost t h r e e q u a r t e r s (74%) of t h e 
f i r m s engaged i n such d e s i g n work. The second i s 
su b - c o n t r a c t manufacture, i n which 57% of the s m a l l f i r m s 
a r e engaged, and which i s not e x p l i c i t l y r e l a t e d t o product 
development. Involvement i n i n f o r m a l R&D c o l l a b o r a t i o n was 
claimed by 41% of the f i r m s . The remainder of t h e l i n k s a r e 
each engaged i n by l e s s than 25% of the s u r v e y f i r m s . 
The low l e v e l of involvement i n two of the formal R&D 
r e l a t e d l i n k s ( s u b - c o n t r a c t R&D and form a l R&D j o i n t 
v e n t u r e s ) emphasises the p o t e n t i a l importance of t h e ot h e r 
types of l i n k a g e s as so u r c e s of i n f o r m a t i o n and i d e a s . 
Having e s t a b l i s h e d the e x i s t e n c e of r e l a t i o n s h i p s between 
s m a l l f i r m s and other f i r m s the next s e c t i o n c o n s i d e r s t h e 
s i z e of the l i n k e d f i r m s , i n order t o e s t a b l i s h whether t h e 
i n t e r - f i r m r e l a t i o n s h i p s have a c r o s s s i z e s e c t o r element. 
T h i s i s an a s p e c t not s p e c i f i c a l l y a d d r e s s e d i n t h e B e e s l e y 
and Rothwell study. 
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7.6 S i z e of Firms Linked t o Small F i r m s 
The f i r m s were asked i n the p o s t a l q u e s t i o n n a i r e whether 
each of the l i n k a g e s were w i t h o t h e r s m a l l f i r m s , w i t h 
l a r g e f i r m s , or w i t h a mixture of both- The r e s p o n s e s a r e 
shown i n T a b l e 7.10, and h i g h l i g h t t h e c r o s s s i z e s e c t o r 
a s p e c t of the r e l a t i o n s h i p s . 
T able 7.10; S i z e s of Firms L i n k e d t o t h e Small F i r m s 
Customer S p e c i f i c Design 
no. 
% 












L i c e n s e d Manufacturing 
Agency S e l l i n g 







S i z e of L i n k e d F i r m s 
Large Small Large T o t a l 
& S m a l l 
14 15 19 48 
29.2 31.3 39.6 100.1 
7 8 5 20 
35.0 40.0 25.0 100.0 
5 5 4 14 
35.7 35.7 28.6 100.0 
5 3 1 9 
55.6 33.3 11.1 100.0 
10 17 14 41 
24.4 41.5 34.1 100.0 
5 3 1 9 
55.6 33.3 11.1 100.0 
6 7 3 16 
37.5 43.8 18.8 100.1 
3 5 5 13 
23.1 38.5 38.5 100.1 
Note: i ) The t o t a l s a r e lower than i n T a b l e 7.9 due t o 
the e x c l u s i o n of those f i r m s responding 'don't 
know' t o t h i s q u e s t i o n , 
i i ) The percentages do not add to lOO due t o 
rounding. 
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I n each l i n k between approximately 30% and 45% of the 
respondent f i r m s noted t h a t the l i n k s were w i t h o t h e r s m a l l 
f i r m s only, between approximately 20% and 55% of t h e f i r m s 
had l i n k a g e s only w i t h l a r g e f i r m s , and t h e r e m a i n i n g f i r m s 
had l i n k a g e s w i t h a mixture of l a r g e and s m a l l f i r m s . Thus 
i n each l i n k t h e r e was a s u b s t a n t i a l degree of c r o s s s i z e 
s e c t o r i n t e r - f i r m l i n k a g i n g . I f i t i s assumed t h a t t h e 
l i n k s c l a s s i f i e d t o the mixed l a r g e and s m a l l f i r m s e t were 
e q u a l l y d i v i d e d between the two s i z e s e c t o r s , then i n h a l f 
of the c a s e s the l i n k s were d i v i d e d between l a r g e and s m a l l 
f i r m s i n approximately e q u a l numbers. S u b - c o n t r a c t 
manufacturing and c o l l a b o r a t i v e marketing were a p p a r e n t l y 
more commonly r e l a t i o n s h i p s found between s m a l l f i r m s , 
w h i l e i n both formal R&D j o i n t v e n t u r e s and l i c e n s e d 
manufacture l i n k a g e s l a r g e f i r m s were the most common 
p a r t n e r s f o r the s m a l l respondent f i r m s . I f i n f o r m a t i o n 
t r a n s f e r i s found to occur and t o be a p o s i t i v e 
c o n t r i b u t i o n t o i n n o v a t i o n then t h e s e f i g u r e s w i l l support 
the h y p o t h e s i s t h a t a c r o s s s i z e s e c t o r approach i s u s e f u l , 
and t h a t l a r g e f i r m s and s m a l l f i r m s can be complementary 
i n i n n o v a t i o n . 
7.7 The Importance of I n t e r - F i r m L i n k a g e s t o S m a l l Firm 
I n n o v a t i o n 
The h y p o t h e s i s t h a t i n t e r - f i r m l i n k s (both R&D and non R&D 
s p e c i f i c ) provide s m a l l f i r m s w i t h i n n o v a t i o n c o n t r i b u t o r y 
i d e a s and information was examined i n t h r e e ways. I n the 
f i r s t i n s t a n c e the p o s t a l q u e s t i o n n a i r e asked t h e 
respondents f o r t h e i r o p i n i on on t h e v a l u e of t h e i r f i r m ' s 
l i n k s f o r t h e i r product development. However, the problems 
of i n a c c u r a c i e s i n p e r c e p t i o n based r e s p o n s e s t o 
q u e s t i o n n a i r e s u r v e y s were r e c o g n i s e d , so a second 
examination of the r e l a t i o n s h i p between l i n k a g e s and 
i n n o v a t i v e n e s s i n f i r m s was based on a s t a t i s t i c a l a n a l y s i s 
of t he numbers of f i r m s i n v o l v e d i n each o f t h e s e 
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a c t i v i t i e s . T h i r d l y , more d e t a i l e d q u a l i t a t i v e d a t a on the 
idea and in f o r m a t i o n flows c o n t r i b u t i n g t o i n n o v a t i o n i n 
the f i r m s were gathered i n the in-depth i n t e r v i e w s . 
7.7.1 P e r c e i v e d Value of I n t e r - F i r m L i n k a g e s f o r 
Product Development 
Table 7.11 summarises the f i r s t s e t of r e s u l t s , t h a t i s , 
the p r o p o r t i o n s of l i n k e d s m a l l independent f i r m s t h a t 
p e r c e i v e d the l i n k r e l a t i o n s h i p s t o be a u s e f u l s o u r c e of 
id e a s f o r new products and product developments. 
Table 7.11; P r o p o r t i o n s of Linked Small Firms C l a i m i n g L i n k 
i s a U s e f u l Source of I d e a s 
L i n k % of L i n k e d 
Small Firms 
R&D and Design 
Customer S p e c i f i c Design 85 
Info r m a l R&D C o l l a b o r a t i o n 88 
Sub-Contract R&D 83 
Formal R&D J o i n t Ventures 73 
Manufacturing 
Sub-Contract Manufacture 59 
L i c e n s e d Manufacture 62 
M a r k e t i n g / S e l l i n g 
Agency S e l l i n g 64 
C o l l a b o r a t i v e Marketing 75 
The R&D and d e s i g n l i n k s were a l l r a t e d a s u s e f u l by a 
l a r g e p r o p o r t i o n (over 70%) of the f i r m s i n v o l v e d i n those 
l i n k s . I n f o r m a l R&D c o l l a b o r a t i o n , which may w e l l be a 
r e l a t i o n s h i p s p e c i f i c a l l y i n i t i a t e d t o g a i n new i d e a s and 
info r m a t i o n i s , not s u r p r i s i n g l y , t h e most commonly v a l u e d 
l i n k . Formal j o i n t v e n t u r e s i n R&D a r e a l s o e x p l i c i t l y 
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c o l l a b o r a t i v e R&D l i n k s , which would t h e r e f o r e be expected 
t o be h i g h l y v a l u e d by t h e i r p a r t i c i p a n t s . I t i s perhaps a 
l i t t l e s u r p r i s i n g t h a t only 73% of the f i r m s i n v o l v e d i n 
such v e n t u r e s a c t u a l l y c o n s i d e r e d them t o have been u s e f u l 
i n producing i d e a s c o n t r i b u t i n g t o product development. 
A l s o i n t e r e s t i n g i s the high l e v e l of ap p r o v a l a p p o r t i o n e d 
t o the two other R&D and des i g n l i n k s , customer s p e c i f i c 
d e s i g n and s u b - c o n t r a c t R&D, n e i t h e r of which a r e o v e r t l y 
i n f o r m a t i o n g a i n i n g l i n k s . Indeed, both of t h e s e l i n k s 
i n v o l v e t h e s m a l l f i r m as the s u p p l i e r p r o v i d i n g d e s i g n or 
R&D i n p u t s f o r another company, r a t h e r t h a n being 
r e l a t i o n s h i p s from which c o n t r i b u t o r y i n f o r m a t i o n f l o w s 
i n t o the s m a l l f i r m s may be expected. These r e s u l t s 
s t r o n g l y suggest t h a t a t the same time t he customer company 
i s p r o v i d i n g u s e f u l new i n f o r m a t i o n or i d e a s t o the 
s u p p l i e r . 
The remaining l i n k s , which a r e e x p l i c i t l y i n i t i a t e d 
p r i m a r i l y f o r reasons u n r e l a t e d t o product development, 
a l s o s c o r e h i g h l y on t h e i r p e r c e i v e d i n n o v a t i v e v a l u e , w i t h 
around 60% or more of the f i r m s c l a i m i n g they have been 
u s e f u l f o r i d e a s on new products or product developments. 
There i s then o v e r a l l a t l e a s t , a p e r c e i v e d flow of 
important non-material i n p u t s t o product i n n o v a t i o n s i n 
s m a l l f i r m s from other f i r m s of a l l s i z e s through a l l t h e 
forms of l i n k a g e considered, and t h e h y p o t h e s i s t h a t t h i s 
would be the c a s e i s supported. 
7.7.2 The R e l a t i o n s h i p Between Involvement i n I n n o v a t i o n 
and I n t e r - F i r m Linkages - The Numerical and In-depth 
I n t e r v i e w Evidence 
T h i s s e c t i o n c o n s i d e r s both the s t a t i s t i c a l e v i d e n c e on the 
r e l a t i o n s h i p between l i n k a g e involvement and i n n o v a t i v e 
a c t i v i t y and the q u a l i t a t i v e e v i d e n c e gained d u r i n g the 
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i n t e r v i e w s . The l a t t e r p rovide more d e t a i l e d i l l u s t r a t i v e 
examples which complement the former, s i n c e a l t h o u g h 
contingency t a b l e s and s t a t i s t i c a l t e s t s show t h e e x i s t e n c e 
of s t a t i s t i c a l l y s i g n i f i c a n t r e l a t i o n s h i p between 
v a r i a b l e s , they cannot i n d i c a t e c a u s a t i o n , or d e s c r i b e the 
p r o c e s s e s i n v o l v e d . 
The aggregate s t a t i s t i c s on l i n k a g e involvement and both 
measures of i n n o v a t i o n have been c r o s s - t a b u l a t e d t o a l l o w 
examination f o r numerical r e l a t i o n s h i p s . Wherever p o s s i b l e 
the Chi-square t e s t has been a p p l i e d i n order t o e s t a b l i s h 
the s t a t i s t i c a l s i g n i f i c a n c e of t h e s e r e l a t i o n s h i p s . Due t o 
the low number of f i r m s c l a i m i n g t o be i n n o v a t i v e ( a ) the 
Chi-square t e s t could not be a c c u r a t e l y a p p l i e d t o the 
data, and no i n d i c a t i o n of the s t a t i s t i c a l s i g n i f i c a n c e of 
any apparent r e l a t i o n s h i p i s t h e r e f o r e a v a i l a b l e . However, 
t h e r e i s l i t t l e d i f f e r e n c e between t h e observed and 
expected v a l u e i n a l l but two of the c a s e s , the e x c e p t i o n s 
a r e i n f o r m a l R&D c o l l a b o r a t i o n and s u b - c o n t r a c t R&D l i n k s , 
where t h e f i g u r e s do i n d i c a t e t h a t t h e r e may be a 
r e l a t i o n s h i p , s i n c e t h e r e a r e n o t i c e a b l y more i n n o v a t i v e 
f i r m s w i t h t h e s e l i n k a g e s than would o t h e r w i s e be e x p e c t e d . 
I n r e l a t i o n t o i n n o v a t i o n ( b ) t h e r e i s an apparent p o s i t i v e 
numerical r e l a t i o n s h i p between seven of the l i n k a g e s and 
i n n o v a t i o n . That i s , more of the f i r m s w i t h l i n k a g e s were 
i n n o v a t i v e than would have been expected i f t h e r e were no 
r e l a t i o n s h i p between the two v a r i a b l e s . The e x c e p t i o n i s 
s u b - c o n t r a c t manufacturing, which appeared t o be n e g a t i v e l y 
a s s o c i a t e d , although only a t a m a r g i n a l l e v e l . However, 
only t h r e e of t h e apparent r e l a t i o n s h i p s were found t o be 
s t a t i s t i c a l l y s i g n i f i c a n t a t the 90% l e v e l of c o n f i d e n c e . 
These were a l l R&D and Design l i n k a g e s : customer s p e c i f i c 
d esign, i n f o r m a l R&D c o l l a b o r a t i o n and s u b - c o n t r a c t R&D. 
The f o u r t h R&D l i n k a g e , formal R&D j o i n t v e n t u r e s c o u l d not 
be t e s t e d , s i n c e the number of f i r m s i n v o l v e d i n t h i s 
l i n k a g e was too s m a l l . The remaining r e l a t i o n s h i p s between 
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i n n o v a t i o n (b) and involvement i n t h e m a n u f a c t u r i n g and 
marketing l i n k a g e s were not s t a t i s t i c a l l y s i g n i f i c a n t , and 
no f i r m c o n c l u s i o n on the e x i s t e n c e of t h e s e p o s s i b l e 
r e l a t i o n s h i p s can t h e r e f o r e be drawn from the f i g u r e s . The 
t a b u l a t e d d a t a , the r e s u l t s of t h e s t a t i s t i c a l t e s t s and 
the i n f o r m a t i o n gained d u r i n g t h e in-depth i n t e r v i e w s a r e 
p r e s e n t e d f o r each l i n k examined, i n the s e c t i o n s below, 
beginning w i t h those l i n k s which were found t o have a 
s t a t i s t i c a l l y s i g n i f i c a n t r e l a t i o n s h i p w i t h i n n o v a t i o n ( b ) . 
7-7,2.1 S i g n i f i c a n t R e l a t i o n s h i p s 
Customer S p e c i f i c Design 
Amongst the t h r e e l i n k a g e s p o s i t i v e l y and s i g n i f i c a n t l y 
a s s o c i a t e d w i t h i n n o v a t i o n ( b ) i s t h a t of customer s p e c i f i c 
d e s i g n , which i s a l s o the most commonly h e l d l i n k , w i t h 74% 
of s m a l l f i r m s c l a i m i n g t o be i n v o l v e d i n such a c t i v i t y . As 
Table 7.12 i n d i c a t e s t h e r e was a h i g h l y s t a t i s t i c a l l y 
s i g n i f i c a n t p o s i t i v e r e l a t i o n s h i p between customer s p e c i f i c 
d e s i g n and i n n o v a t i o n ( b ) , w i t h 36 f i r m s u n d e r t a k i n g t h i s 
a c t i v i t y judging themselves t o be i n n o v a t i v e , compared w i t h 
the 31 f i r m s which would be expected i n t h i s c a t e g o r y i f 
t h e r e were no r e l a t i o n s h i p between the v a r i a b l e s . No 
r e l a t i o n s h i p was apparent between customer s p e c i f i c d e s i g n 
and i n n o v a t i o n ( a ) , however, as i n d i c a t e d by the f i g u r e s i n 
T a b l e 7.13. 
Customer s p e c i f i c d e s i g n i s the f u n c t i o n of d e s i g n i n g a 
product s p e c i f i c a l l y f o r a customer, and i t i s not 
unexpected t h a t t h i s would be r e l a t e d t o f i r m s being 
i n n o v a t i v e , s i n c e i t i s h i g h l y l i k e l y t h a t i n p i c k i n g a 
f i r m known t o have some degree of R&D and d e s i g n a b i l i t y , 
the customer would chose a f i r m which i s a l s o i n n o v a t i v e . 
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Table_7.12 C r o s s - t a b u l a t i o n of Innovationfb^ and Customer 
S p e c i f i c Design (CSD) 
Actual and Yes No 
Expected Value CSD CSD 
Innovative 36 6 
30.9 11.1 







S i g n i f i c a n c e 
0.017 
Before Yates C o r r e c t i o n 
7.007 0.008 
Table 7.13: C r o s s - t a b u l a t i o n of I n n o v a t i o n f a ^ and Customer 
S p e c i f i c Design fCSD^ 
Actual and Yes No 
Expected Value CSD CSD 
Innovative a 3 
8.1 2.9 
Non-Innovative 48 17 
47.9 17.1 
T h i s c o u l d be one e x p l a n a t i o n of the s t a t i s t i c a l 
r e l a t i o n s h i p between customer s p e c i f i c d e s i g n and 
inn o v a t i o n ( b ) . The customer s p e c i f i c d e s i g n r e l a t i o n s h i p 
was examined i n the in-depth i n t e r v i e w s i n an a t t e m p t _ t o 
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e s t a b l i s h whether s m a l l f i r m s p u t t i n g a d e s i g n i n p u t i n t o 
a product f o r a customer might a l s o g a i n i n f o r m a t i o n or 
i d e a s from t h a t customer which would be u s e f u l f o r new 
product developments. 
Examples of customer s p e c i f i c d e s i g n p r o j e c t s c o n t r i b u t i n g 
t o s m a l l f i r m i n n o v a t i o n came t o l i g h t i n F i r m D. There had 
been a p r o j e c t w i t h BT as the c l i e n t , and F i r m D had found 
the c o n t a c t to be very u s e f u l : BT d i d not mind " a t a l l , t h e 
c o n t r a c t was f o r them, so we go along and p i c k t h e i r b r a i n s 
and add our b i t s t o i t . " When asked i f the knowledge thus 
gained had been u s e f u l g e n e r a l l y t o Firm D t h e respondent 
r e p l i e d "Oh, too t r u e , y e s " . 
The f i r m a l s o d e s c r i b e d an i n s t a n c e where a unique product 
had r e s u l t e d from a major manufacturer a s k i n g F i r m D t o 
i n v e s t i g a t e a s o l u t i o n t o a problem. Firm D emphasised t h a t 
i t i s a g e n e r a l s o l u t i o n t h a t "a l o t of m a n u f a c t u r e r s would 
be i n t e r e s t e d i n , i f they only knew". Firm D i s not i n a 
p o s i t i o n to go out and f r e e l y s e l l the product, i t has t o 
be s o l d t o the i n i t i a t i n g c l i e n t s i n c e t h a t f i r m i s the 
c o n t r a c t o r of the work, and holds the i n t e l l e c t u a l p r o p e r t y 
r i g h t s t o i t . However, Firm D d e s c r i b e d how i t i s moving on 
and developing i t s products, and customer s p e c i f i c d e s i g n 
i s viewed by the f i r m as having allowed a l e a r n i n g p r o c e s s 
to occur so t h a t the f i r m i s now a b l e t o see the needs of 
the market p l a c e , and t o d e s i g n and s e l l i t s own products 
to meet those needs. 
I n the f i r s t i n s t a n c e the r e l a t i o n s h i p does appear t o have 
l e d t o the type of i n f o r m a t i o n flow c o n t r i b u t i n g d i r e c t l y 
to product development i n the s m a l l f i r m , as h y p o t h e s i s e d . 
The second example may perhaps be more a c c u r a t e l y d e s c r i b e d 
as the customer p r o v i d i n g the i d e a f o r t h e product 
development, i n the form of a problem t o be s o l v e d , r a t h e r 
than i n f o r m a t i o n c o n t r i b u t i n g d i r e c t l y t o a c h i e v i n g the 
development. 
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Customer s p e c i f i c d e s i g n was a l s o d e s c r i b e d by F i r m C. The 
f i r m i s a c t i n g i n a market where i t has e x p e r t i s e , and the 
production of a good i s g e n e r a l l y accompanied by an 
a n a l y s i s of the needs of the customer, and a d e s i g n element 
t o match those needs. At t h e same time, t h e i n t e r a c t i o n 
w i t h customers p r o v i d e s a t l e a s t p a r t of t h e s t i m u l u s f o r 
the product development, and the knowledge of t h e market 
needs. 
Firm A a l s o noted the complementary p a r t p l a y e d by 
customers and in-house r e s e a r c h i n the product development 
p r o c e s s . Again, t h e emphasis was on t h e c l i e n t f i r m 
p r o v i d i n g the idea f o r the product, or the problem to be 
s o l v e d , and the s m a l l f i r m provided the development of t h e 
product. Thus the c o n t r i b u t o r y flows c o n s i s t e d l a r g e l y of 
product i d e a s and market i n f o r m a t i o n r a t h e r than t e c h n i c a l 
i n f o r m a t i o n i n the i n t e r i m s t a g e s of product development. 
N e v e r t h e l e s s , the i n t e r v i e w d a t a support the h y p o t h e s i s 
t h a t customer s p e c i f i c d e s i g n l i n k a g e s a l l o w i n p u t f l o w s t o 
s m a l l f i r m i n n o v a t i o n and product development, w i t h t h e 
emphasis on market inf o r m a t i o n and product i d e a s . 
I n f o r m a l R&D C o l l a b o r a t i o n 
I n f o r m a l R&D c o l l a b o r a t i o n i s the l i n k most s t r o n g l y 
r e l a t e d t o i n n o v a t i v e n e s s ( b ) , a c c o r d i n g t o t h e r e s u l t of 
the Chi-square t e s t , (Table 7.14). I t a l s o appeared t o have 
a p o s i t i v e r e l a t i o n s h i p w i t h i n n o v a t i o n ( a ) ( T a b l e 7,15), 
and i s the second most common R&D and Design l i n k i n which 
s m a l l f i r m s a r e engaged (41% of the s m a l l f i r m s ) . 
W h i l s t i t i s u n s u p r i s i n g t h a t such a l i n k s h o u l d be 
s t r o n g l y r e l a t e d t o i n n o v a t i o n , s i n c e i t i s by d e f i n i t i o n 
concerned w i t h new product development and improvement, i t 
i s perhaps s u r p r i s i n g t h a t a m i n o r i t y of t h e s m a l l f i r m s 
a r e engaged i n such a c t i v i t y . 
2 0 4 
Table 7 . 1 4 : C r o s s - t a b u l a t i o n of In n o v a t i o n f b ^ and I n f o r m a l 
R&D C o l l a b o r a t i o n flRDC^ 
Actual and Yes No 
Expected Value IRDC IRDC 
Innovative 23 19 
17.1 24 .9 







S i g n i f i c a n c e 
0 . 0 1 2 
Before Yates C o r r e c t i o n 
7 . 5 8 9 0. 006 
Table 7.15; C r o s s - t a b u l a t i o n of I n n o v a t i o n f a ^ and I n f o r m a l 
R&D C o l l a b o r a t i o n flRDC^ 
Actual and Yes No 
Expected Value IRDC IRDC 
Innovative 8 3 
4 .5 6.5 
Non-Innovative 23 42 
26.5 38 .5 
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A p o s s i b l e e x p l a n a t i o n f o r the l a c k of i n f o r m a l 
c o l l a b o r a t i o n noted i n the i n d u s t r y may be t h a t i t s 
occurrence i s l i m i t e d f o r r e a s o n s of c o m p e t i t i v e n e s s , a s 
suggested by Firm A. Firm A had i n f a c t i n f o r m a l l y ( t h a t 
i s , without payment) helped another company i n the l o c a l i t y 
on the d e s i g n of a product. However, i n g e n e r a l the 
respondent c o n s i d e r e d t h i s u n u s u a l : " I t tends t o be a v e r y 
c l o s e d shop, i n t h a t i f anyone has got any i d e a s they 
expect to e x p l o i t those i d e a s and make money out o f them. 
They c e r t a i n l y wouldn't g i v e them away". T h i s a t t i t u d e was 
r e f l e c t e d by other f i r m s i n t e r v i e w e d too. 
Another e x p l a n a t i o n f o r the low frequency of i n f o r m a l R&D 
c o l l a b o r a t i o n noted may be t h a t the c a t e g o r y may o v e r l a p 
w i t h o t h e r s , such as customer s p e c i f i c d e s i g n . For 
i n s t a n c e , the s m a l l f i r m may i n f o r m a l l y c o l l a b o r a t e w i t h a 
c l i e n t on a product which i s then manufactured by t h e s m a l l 
f i r m , and t h e p r o c e s s be c l a s s i f i e d a s customer s p e c i f i c 
d esign, or s u b - c o n t r a c t manufacturing. When asked about 
in f o r m a l c o l l a b o r a t i o n with o t h e r f i r m s Firm D, f o r 
example, put t h e r e p l y i n terms of c l i e n t s , s a y i n g 
" . . . w e l l , we go along and ask them (t h e c l i e n t ) f o r t h e i r 
e x p e r t a d v i c e on doing something which we may not have the 
e x p e r t i s e on". 
Firms E and F a l s o d i s c u s s e d i n f o r m a l R&D c o l l a b o r a t i o n i n 
r e l a t i o n t o other l i n k a g e s , i n p a r t i c u l a r s u b - c o n t r a c t 
manufacture. Firm E had done some d e s i g n improvement w h i l s t 
undertaking a s u b - c o n t r a c t manufacturing p r o j e c t f o r 
another company, and had not charged f o r i t , s i n c e the 
company was 'known' to the f i r m . However, Firm E had not 
i t s e l f b e n e f i t e d from i n f o r m a l R&D c o l l a b o r a t i o n . F i r m F 
a l s o d e s c r i b e d i n f o r m a l R&D c o l l a b o r a t i o n , when sub-
c o n t r a c t i n g manufacturing out, i n t h a t the c o n t r a c t e e f i r m 
was sometimes asked t o do a b i t of 'homework' on the 
t e c h n i c a l v i a b i l i t y of the product. Thus i t appears from 
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the in-depth i n t e r v i e w s t h a t i n f o r m a l R&D c o l l a b o r a t i o n i s 
g e n e r a l l y a s s o c i a t e d with other i n t e r - f i r m r e l a t i o n s h i p s . 
Sub-Contract R&D 
The t h i r d l i n k a g e found t o have a s t a t i s t i c a l l y s i g n i f i c a n t 
r e l a t i o n s h i p w i t h i n n o v a t i o n ( b ) was s u b - c o n t r a c t R&D, as 
shown i n T a b l e 7.16. T h i s l i n k a g e a l s o appeared t o have a 
p o s i t i v e r e l a t i o n s h i p w i t h i n n o v a t i o n ( a ) , see T a b l e 7.17, 
below. 
Firm D undertakes s u b - c o n t r a c t R&D, mainly f o r m i l i t a r y 
products f o r the MOD, but a l s o f o r ' s e r v i c e ' o r g a n i s a t i o n s 
l i k e the CEGB, and f u r n i s h e d a d e f i n i t i o n of the a c t i v i t y : 
"We provide the bodies and b r a i n s t o go and s o l v e t h e i r 
problems f o r them (the c o n t r a c t o r ) on s i t e . T h a t ' s v e r y 
simply what i t i s , and we charge them f o r the time. We 
don't have any r i g h t s to any of the p r o d u c t s " . 
When asked i f t h i s k i n d of work i n c r e a s e d t h e f i r m ' s 
knowledge, and was a b l e t o be used i n t h e i r own p r o d u c t s , 
the respondent r e p l i e d "Yes, t h a t ' s why we're a b l e now t o 
design and develop our own p r o d u c t s " . F u r t h e r , t h e sub-
c o n t r a c t R&D provided broad market i n t e l l i g e n c e t o the 
s m a l l f i r m i n the form of i n f o r m a t i o n on problems which may 
need s o l v i n g i n other s i t u a t i o n s : "The knowledge we g a i n i n 
one a r e a we can apply t o another". 
Firm A had a l s o done s u b - c o n t r a c t R&D f o r l a r g e f i r m s i n 
the p a s t , and when asked i f t h i s had p r o v i d e d any i n p u t s 
c o n t r i b u t i n g t o product development the r e p l y was: "Very 
much so, s h o r t term, during the l i f e of the p r o j e c t . The 
c o n t r a c t o r r e q u e s t e d t h e s o l u t i o n t o a problem f o r which 
the technology i s not a v a i l a b l e . Most of t h e i n f o r m a t i o n 
gained, however, had come from the work i t s e l f , r a t h e r than 
from the c o n t r a c t o r . 
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Table 7.16; C r o s s - t a b u l a t i o n of I n n o v a t i o n f b ) and Sub-
C o n t r a c t R&D fSCRD^ 
Actual and Yes No 
Expected Value SCRD S C R D 
Innovative 13 29 
9.4 32 .6 
Non-Innovative 4 30 
7 fi PR 4 
Chi-square 
2 . 9 5 5 




S i g n i f i c a n c e 
0.086 
3.984 0.046 
Table 7.17: C r o s s - t a b u l a t i o n of I n n o v a t i o n fa) and Sub-
Co n t r a c t R&D (SCRD) 
Actual and Yes No 
Expected Value S C R D S C R D 
Innovative 4 7 
2.5 8.5 
Non-Innovative 13 52 
14.R 
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When the q u e s t i o n of the g e n e r a l a p p l i c a t i o n of t h e gai n e d 
knowledge gained to the f i r m ' s own pr o d u c t s was f u r t h e r 
examined. Firm A s a i d t h a t t h i s was o c c a s i o n a l l y t h e c a s e : 
"They (t h e products) a r e u s u a l l y so s p e c i a l i s t as t o make 
them unusable i n many other s e c t o r s of our product 
range...,we use the knowledge, though not s p e c i f i c a l l y t h a t 
d e s i g n " . Firm A was a b l e t o quote an example, where work on 
MOSFET (Metal Oxide Semi-conductor F i e l d E f f e c t T r a n s i s t o r ) 
technology t o produce a s h o r t e r , s t e e p e r p u l s e t h a n e x i s t e d 
had been undertaken a s a s u b - c o n t r a c t r e s e a r c h p r o j e c t f o r 
another o r g a n i s a t i o n . The s o l u t i o n t o t h a t problem had then 
been a p p l i e d t o t h e i r own product, and was c o n s i d e r e d t o 
have given the f i r m ' s products t h e l e a d over t h a t of a 
Japanese competitor. Again t h i s example seems t o su g g e s t 
t h a t the s t i m u l u s of the i n n o v a t i o n comes from t he 
cu s t o m e r - s u p p l i e r r e l a t i o n s h i p , w i t h t h e s m a l l f i r m 
a c t u a l l y c r e a t i n g the i n n o v a t i o n i t s e l f , w i t h some l i m i t e d 
t e c h n i c a l i n p u t s from the customer. 
Most r e c e n t l y Firm A has done l i t t l e s u b - c o n t r a c t R&D, and 
c o n s i d e r s the reason f o r t h i s t o be t h a t " t h e s e days money 
i s v e r y v e r y t i g h t i n i n d u s t r y . . . no-one i s p u t t i n g any 
worthwhile money i n t o i n d u s t r y . They r e a l l y c a n ' t a f f o r d 
i t . There i s no t a x i n c e n t i v e , or no i n c e n t i v e a t a l l t o do 
so. I t s a p i t y because we're l o s i n g t h e edge". 
Both f i r m s engaged i n s u b - c o n t r a c t R&D viewed t h e l i n k a s 
having provided u s e f u l i n f o r m a t i o n f l o w s r e g a r d i n g t h e 
market, and an idea or a s t i m u l u s f o r new product 
development. The exchange of s p e c i f i c t e c h n i c a l i n f o r m a t i o n 
was l e s s apparent. 
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7.7.2.2 Non-Testable R e l a t i o n s h i p s 
Formal R&D J o i n t Ventures 
Formal R&D j o i n t v e n t u r e s were the only l i n k a g e s f o r which 
the r e l a t i o n s h i p w i t h i n n o v a t i o n ( b ) c o u l d not be t e s t e d 
u s i n g the Chi-square t e s t due t o t h e v e r y low numbers of 
f i r m s i n v o l v e d i n such a c t i v i t y . Only 12% (9) of t h e s m a l l 
f i r m s claimed t o be i n v o l v e d i n formal R&D j o i n t v e n t u r e s 
w i t h other f i r m s . Of the nine f i r m s , e i g h t c l a i m e d t o be 
i n n o v a t i v e ( b ) , and i n t h i s sample t h i s i s a s i g n i f i c a n t l y 
g r e a t e r number than would be expected i f t h e r e were no 
r e l a t i o n s h i p between the v a r i a b l e s , ( a s i n d i c a t e d i n T a b l e 
7.18), though i t cannot be s t a t i s t i c a l l y shown t h a t t h i s 
would g e n e r a l l y be the c a s e . I t would be expected t h a t 
f i r m s engaged i n j o i n t v e n t u r e s i n R&D would be h i g h l y 
l i k e l y t o be i n n o v a t i v e , although no r e l a t i o n s h i p was 
apparent i n r e s p e c t of i n n o v a t i o n ( a ) , as i l l u s t r a t e d i n 
Table 7,19. 
T a b l e 7.18: C r o s s - t a b u l a t i o n of I n n o v a t i o n f b ^ and Formal 
R&D J o i n t Ventures fFRDJV^ 
Actual and Yes No 
Expected Value FRDJV FRDJV 
Innovative 8 34 
5.0 37 .0 
Non-Innovative 1 33 
4.0 30 .0 
Views on the v a l u e of j o i n t v e n t u r e s v a r i e d w i t h i n t h e 
group of i n t e r v i e w e e f i r m s . The o n l y f i r m t o be c u r r e n t l y 
i n v o l v e d i n a formal R&D j o i n t v e n t u r e was F i r m F. The f i r m 
i s working c l o s e l y with two l a r g e companies i n t h e f i e l d . 
The r e a s o n s f o r the c o l l a b o r a t i o n between t h e l a r g e 
companies and Firm F were e x p l a i n e d by t h e respondent. The 
2 1 0 
advantage t o t h e l a r g e companies was seen a s being t h e 
f l e x i b l e use of R&D f a c i l i t i e s : "They're too b i g t o do t h i s 
s o r t of work. They a r e too cumbersome". The advantage t o 
the s m a l l f i r m was p r i m a r i l y seen i n terms of t h e marketing 
of the product: "We have t h i s n i c h e i n t h e market p l a c e , 
and we can e x p l o i t them (the l a r g e f i r m s ) , i f you l i k e , t o 
s e l l our products f o r us. So i f we g e t i n t h e r e w i t h our 
products, even i f i t i s a j o i n t v e n t u r e , a l a r g e company 
l i k e them, t h e i r manufacturing budget dwarfs ours and 
they've a l s o got more f e e t on the ground, a s w e l l , s e l l i n g 
world-wide". T h i s c l e a r l y i l l u s t r a t e s t h a t t h e advantages 
to be gained from t h e l i n k a g e s a r e not o n l y t h o s e f o r which 
the l i n k a g e i s o v e r t l y made. I n t h i s c a s e the j o i n t v e n t u r e 
i s seen as g r e a t l y enhancing the marketing a b i l i t i e s of t h e 
s m a l l f i r m , t h u s e n a b l i n g the i n n o v a t i o n p r o c e s s t o be 
s u c c e s s f u l l y complete. 
Table 7.19: C r o s s - t a b u l a t i o n of I n n o v a t i o n fa) and Formal 
R&D J o i n t Ventures (FRDJV) 
Actual and Yes No 
Expected Value FRDJV FRDJV 
Innovative 2 9 
1.3 9.7 
Non-innovative 7 58 
7.7 57.3 
Firm A had a l s o been i n v o l v e d i n R&D j o i n t v e n t u r e s i n t h e 
p a s t , and e x p r e s s e d r e g r e t t h a t i t was d i f f i c u l t a t p r e s e n t 
to f i n d p a r t n e r s f o r such R&D v e n t u r e s . F i r m E had t r i e d 
s e v e r a l t i m es t o g e t an R&D j o i n t v e n t u r e o f f t h e ground, 
and was c u r r e n t l y a r r a n g i n g a v e n t u r e w i t h a l a r g e company 
although the c o n t r a c t had not y e t been f i n a l i s e d . Thus 
t h r e e of the i n t e r v i e w e e s m a l l f i r m s had a p o s i t i v e 
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a t t i t u d e t o j o i n t v e n t u r e s , i n two c a s e s based on p r e v i o u s 
e x p e r i e n c e , and viewed them as p r e s e n t i n g advantages f o r 
product development. 
7.7.2.3 S t a t i s t i c a l l y I n s i g n i f i c a n t R e l a t i o n s h i p s 
With r e s p e c t t o the remaining four l i n k a g e s , t h r e e , agency 
s e l l i n g , l i c e n s e d manufacturing, and c o l l a b o r a t i v e 
marketing a r e p o s i t i v e l y r e l a t e d t o i n n o v a t i o n ( b ) i n the 
c u r r e n t sample, w h i l e s u b - c o n t r a c t manufacturing i s 
n e g a t i v e l y r e l a t e d . However, the e v i d e n c e i s not s u f f i c i e n t 
t o show t h e s e r e l a t i o n s h i p s t o be s t a t i s t i c a l l y 
s i g n i f i c a n t . 
Agency S e l l i n g 
Of t h e s e remaining l i n k s , agency s e l l i n g i s the o n l y one t o 
show a tendency to a p o s i t i v e r e l a t i o n s h i p w i t h 
i n n o v a t i o h ( a ) a s w e l l as i n n o v a t i o n ( b ) , a s shown i n T a b l e s 
7.2 0 and 7.21. 
Two of t h e f i r m s i n t e r v i e w e d were i n v o l v e d i n s e l l i n g a s 
agents f o r other producers. Firm C p r o v i d e s a s u c c i n c t 
d e f i n i t i o n of agency s e l l i n g a s an i n d i v i d u a l o r a f i r m 
s e l l i n g a product and being p a i d commission by t h e 
producing f i r m f o r doing so. The product i s not bought by 
the s e l l i n g f i r m , as i t would be i f t h a t f i r m were a c t i n g 
as a d i s t r i b u t o r . I n both c a s e s the agency c o n t r a c t 
improved the product range of the s e l l i n g f i r m , and 
broadened i t s immediate market
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Table 7.20; C r o s s - t a b u l a t i o n of I n n o v a t i o n ( b ^ and Agency 
S e l l i n g (AS^ 
Actual and Yes No 
Expected Value A S A S 
Innovative 13 29 
9.9 32.1 







S i g n i f i c a n c e 
0.166 
Before Y a t e s C o r r e c t i o n 
2.744 0.098 
Table 7.21: C r o s s - t a b u l a t i o n of I n n o v a t i o n fa) and Agency 
S e l l i n g (AS) 
Actual and Yes No 
Expected Value A S A S 
Innovative 3 8 
2 .6 8.4 
Non-Innovative 15 50 
15.4 49 .6 
One f i r m emphasised the v a l u e of t h e e x e r c i s e m e r e l y i n 
terms of the commission made, and i n i t i a l l y no e v i d e n c e of 
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the agency s e l l i n g p r o v i d i n g u s e f u l i n f o r m a t i o n flow l i n e s 
between the commissioning f i r m and the agent was found. 
I n t e r e s t i n g l y one of the f i r m s which a c t e d a s an agent a l s o 
s o l d some of i t s goods through agents i n t h e UK and abroad. 
The main advantage which was c o n s i d e r e d t o be g a i n e d from 
t h a t was t h a t t he customers f e l t t h a t t h e r e was good l o c a l 
s e r v i c e support f o r the product, although the manufacturer 
c o n s i d e r e d t h i s t o be unnecessary i n i t s e l f . 
When the s u b j e c t was i n v e s t i g a t e d f u r t h e r , however, i t came 
to l i g h t t h a t the manufacturer a l s o b e n e f i t e d from the 
agent as a market i n f o r m a t i o n source, and s t i m u l u s f o r new 
product developments. 'Very r e c e n t l y ' the agent had made a 
suggestion f o r a new product, and the f i r m was a w a i t i n g 
f u r t h e r d e t a i l s . 
L i c e n s e d Manufacturing 
I n the p r e s e n t survey t h e r e i s an apparent p o s i t i v e 
r e l a t i o n s h i p between f i r m s u n d e r t a k i n g l i c e n s e d 
manufacturing and being i n n o v a t i v e ( b ) , see T a b l e 7.22, 
although t h i s r e l a t i o n s h i p cannot be shown t o be 
s t a t i s t i c a l l y s i g n i f i c a n t . The f i g u r e s f o r l i c e n s e d 
manufacturing and i n n o v a t i o n ( a ) show no apparent 
r e l a t i o n s h i p ( Table 7.23). 
A d e s c r i p t i o n of the l i c e n s e d manufacturing r e l a t i o n s h i p by 
Firm C i s t h a t the product i s designed by another f i r m , and 
made and s o l d by the l i c e n s e e , who then pays t h e f i r s t f i r m 
a l i c e n c e f e e . Firm A p r e s e n t e d a s l i g h t l y d i f f e r e n t 
d e f i n i t i o n , which i l l u s t r a t e s t h e p o s s i b l e e x i s t e n c e of 
reasons o ther than d i r e c t p r o f i t , f o r u n d e r t a k i n g such 
manufacturing: " B a s i c a l l y i t s a way of buying i n someone 
e l s e ' s patented technology, ... i n o r d e r t o r e p l a c e a l o t 
of R&D work on our p a r t " . The l i c e n s o r i s p a i d f o r t h e 
r i g h t to manufacture the product, and a r o y a l t y on each 
item manufactured. The p o t e n t i a l f o r g a i n i n g knowledge of 
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Tab l e 7.22: C r o s s - t a b u l a t i o n of I n n o v a t i o n rb^ and T.in^n<.oH 
Manufacturing rLM) 
Actual and Yes No 
Expected Value LM LM 
Innovative 10 32 
7.7 34.3 





Chi - s q u a r e 
1,101 
Before Y a t e s C o r r e c t i o n 
1.814 1 
S i g n i f i c a n c e 
0.294 
0. 178 
Table 7.23: C r o s s - t a b u l a t i o n of I n n o v a t i o n f a l a n d T.icensed 
Manufacturing (TJi) 
Actual and Yes No 
Expected Value LM LM 
Innovative 2 9 
2.0 9.0 
Non-Innovative 12 53 
12.0 53.0 
t e c h n i c a l know-how r e f l e c t s the f i n d i n g s of the B e e s l e y and 
Rothwell study, and of other work i n t h i s a r e a (Mason, 
1984; S c o t t e t a l . , 1986). However, Firm A was c a u t i o u s 
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about i t s a b i l i t y t o use the t e c h n o l o g i c a l knowledge gained 
i n c a s e of i n f r i n g i n g the p a t e n t r i g h t s of the l i c e n s i n g 
f i r m . 
C o l l a b o r a t i v e Marketing 
The l a s t of the l i n k a g e s which i n the c a s e of t h i s study 
appeared t o be r e l a t e d p o s i t i v e l y t o i n n o v a t i o n ( b ) , i s 
c o l l a b o r a t i v e marketing, see T a b l e 7.24. The apparent 
r e l a t i o n s h i p w i t h i n n o v a t i o n ( a ) was v e r y s l i g h t l y n e g a t i v e , 
see T a b l e 7.25. There i s some l i k e l i h o o d of c o n f u s i o n 
between c o l l a b o r a t i v e marketing a c t i v i t y and o t h e r s e l l i n g 
s t r a t e g i e s which may account f o r t h e low number o f f i r m s 
noting involvement i n t h i s a c t i v i t y on the q u e s t i o n n a i r e . 
Table 7.24: C r o s s - t a b u l a t i o n of I n n o v a t i o n f b ) and 
C o l l a b o r a t i v e Marketing fCM) 
Actual and Yes No 
Expected Value CM C M 
Innovative 8 34 
7.2 34.8 







S i g n i f i c a n c e 
0.847 
Before Y a t e s C o r r e c t i o n 
0.250 0.617 
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Table 7.25: C r o s s - t a b u l a t i o n of I n n o v a t i o n fa) and 
C o l l a b o r a t i v e Marketing (CM) 
Actual and Yes No 
Expected Value CM C M 
Innovative 1 10 
1.9 9.1 
Non-Innovative 12 53 
11.1 53 .9 
Firm C has i t s products marketed by a s e p a r a t e d i s t r i b u t o r , 
which s e l l s one product, which i s t h e output from two 
s e p a r a t e companies. Although t h i s i s perhaps not s t r i c t l y 
c o l l a b o r a t i v e marketing, i t i s a type of marketing i n 
c o n j u n c t i o n w i t h another product. Firm C viewed the 
r e l a t i o n s h i p as having been ' q u i t e s u c c e s s f u l ' , one 
advantage being t h a t the d i s t r i b u t o r p r o v i d e s market 
in f o r m a t i o n t o Firm C, although i t has not been p o s s i b l e t o 
apply t h e i n f o r m a t i o n d i s c o v e r e d t o p r o d u c t s s o l d through 
other o u t l e t s s i n c e the d i s t r i b u t o r c l a i m s the r i g h t s t o 
the improved products. G a i n i n g i n f o r m a t i o n on new markets 
was a l s o an advantage to c o l l a b o r a t i v e marketing noted by 
f i r m s responding t o Beesley and R o t h w e l l ' s survey, although 
they a l s o c i t e d a c c e s s t o new t e c h n o l o g i c a l know-how, which 
d i d not emerge from the p r e s e n t study. 
Sub-Contract Manufacturing 
S u b - c o n t r a c t manufacturing was t h e o n l y l i n k f o r w h i c h t h e 
f i g u r e s gathered i n the p r e s e n t study were n e g a t i v e l y 
a s s o c i a t e d w i t h the i n n o v a t i o n ( b ) d a t a , a l t h o u g h the 
apparent r e l a t i o n s h i p was o n l y m a r g i n a l , and not a t a 
s t a t i s t i c a l l y s i g n i f i c a n t l e v e l , see T a b l e 7 . 2 6 . The 
r e l a t i o n s h i p between s u b - c o n t r a c t manufacture and 
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i n n o v a t i o n (a) was a l s o n e g a t i v e , a l t hough a t a n e g l i g i b l e 
l e v e l , a s i n d i c a t e d i n Table 7.27. The n e g a t i v e n u m e r i c a l 
r e l a t i o n s h i p s a r e i n c o n t r a s t t o the r e s u l t s on the 
p e r c e i v e d v a l u e of t h i s l i n k a g e . W h i l s t s u b - c o n t r a c t 
manufacturing had t h e fewest f i r m s n o t i n g i t a s i m p o r t a n t 
f o r i n n o v a t i v e i d e a s of a l l the l i n k a g e s , t h e r e were 
n e v e r t h e l e s s almost 60% of f i r m s engaged i n the l i n k a g e 
which claimed to c o n s i d e r i t u s e f u l f o r product 
development. 
During the in-depth i n t e r v i e w s i t became c l e a r t h a t t he 
s u b - c o n t r a c t manufacturing r e l a t i o n s h i p may not a l w a y s be 
c l e a r c u t . For example the reason t h a t Firm C was chosen t o 
be the pro d u c t i o n u n i t was t h a t t he d i r e c t o r had been 
Table 7.26: C r o s s - t a b u l a t i o n of In n o v a t i o n f b ^ and Sub-
C o n t r a c t Manufacturing fSCM^ 
Actual and Yes No 
Expected Value S C M S C M 
Innovative 21 21 
23 .8 18.2 







S i g n i f i c a n c e 
0.292 
Before Y a t e s C o r r e c t i o n 
1.654 0.199 
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Table 7.27; C r o s s - t a b u l a t i o n of I n n o v a t i o n r a ^ and Sub-
C o n t r a c t Manufacturing fSCM^ 
Actual and Yes No 
Expected Value S C M S C M 
Innovative 6 5 
6.2 4.8 
Non-Innovative 37 28 
36.8 28.2 
i n v o l v e d i n the design, on a c o n s u l t a n c y b a s i s . When asked 
i f Firm C had gained any i d e a s from the c o n t a c t w i t h t he 
customer, i t was e x p l a i n e d t h a t t h i s was not the c a s e . Firm 
C c l a i m e d i n f a c t t o have c o n t r i b u t e d some " f a i r l y 
s i g n i f i c a n t d e s i g n changes" to the c o n t r a c t o r ' s product. 
Firm A, when asked about the advantages of s u b - c o n t r a c t 
manufacturing a p a r t from the d i r e c t work a s p e c t , r e p l i e d 
t h a t : " I n the (p r e s e n t ) c l i m a t e , t o a degree i t s j u s t work. 
You can use i t i n marketing, i n t h a t 'we b u i l d f o r BT' e t c . 
e t c . , which tends t o p u l l a l i t t l e punch, but I r e a l l y 
t h i n k t h a t ' s j u s t about as f a r as you can e x p l o i t i t 
r e a l l y " . When asked whether the s u b - c o n t r a c t manufacturing 
work ever s u p p l i e d Firm A w i t h u s e f u l i n f o r m a t i o n , t he 
respondent made i t c l e a r t h a t , a t l e a s t w i t h t h e more 
r e c e n t work f o r a very l a r g e company, t h e produ c t s demanded 
were ' a r c h a i c ' , and t h e r e f o r e no new t e c h n o l o g i c a l know-how 
was gained by involvement i n t h e manufacturing. S u g g e s t i o n s 
f o r d e s i g n changes have on o c c a s i o n been made by F i r m A t o 
the c o n t r a c t o r f i r m , although i n t h i s p a r t i c u l a r c a s e t he 
l a r g e f i r m had not changed the d e s i g n . 
Firm D had undertaken s u b - c o n t r a c t manufacturing 
p r e v i o u s l y , but now would not do so, due t o the problems of 
being i n v o l v e d i n a s u b - c o n t r a c t c h a i n . When asked about 
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t h e v a l u e of p a s t s u b - c o n t r a c t manufacturing f o r g a i n i n g 
i d e a s and in f o r m a t i o n u s e f u l t o product development, t:he 
respondent e x p l a i n e d t h a t t h e r e had been g a i n s , but t h e s e 
r e l a t e d t o l e a r n i n g about t he q u a l i t y of p r o d u c t s . The 
f i r m ' s Q u a l i t y Assurance (QA) system had been improved i n 
the l i g h t of exp e r i e n c e gained w h i l s t u n d e r t a k i n g t h e sub-
c o n t r a c t manufacturing. Other l e s s o n s l e a r n t r e l a t e d t o 
b u s i n e s s methods, such a s how t o o r g a n i s e a c o n t r a c t . I t 
was not f e l t t h a t anything had been l e a r n t about t he 
markets, s i n c e t h e s e were w e l l known t o the f i r m a l r e a d y , 
or about t e c h n i c a l developments. 
None of the t h r e e i n t e r v i e w e e f i r m s i n v o l v e d i n sub-
c o n t r a c t Manufacture f e l t t h a t t h i s type of r e l a t i o n s h i p 
had c o n t r i b u t e d e i t h e r t e c h n i c a l or market i n f o r m a t i o n t o 
t h e i r b u s i n e s s , and no examples of the l i n k a g e p r o v i d i n g a 
s t i m u l u s f o r product development came t o l i g h t , although 
other i n p u t s such as q u a l i t y a s s u r a n c e t e c h n i q u e s were 
noted. Indeed two of the t h r e e f i r m s c l a i m e d t h a t i f any 
product in f o r m a t i o n had been t r a n s f e r r e d t h e flow had been 
i n the opposite d i r e c t i o n t o t h a t h y p o t h e s i s e d . T h i s 
evidence t h e r e f o r e tends t o support t he n u m e r i c a l 
r e l a t i o n s h i p , t h a t s u b - c o n t r a c t manufacturing i s not 
p o s i t i v e l y r e l a t e d to i n n o v a t i o n , r a t h e r than t he f i g u r e s 
s u g g e s t i n g i t s v a l u e i n c o n t r i b u t i n g to product 
development. 
Both s c e n a r i o s may be expected t o be a c c u r a t e t o some 
exten t , however. For example i t may be expected t h a t i n 
some c a s e s the p r o v i s i o n of a c o n t r a c t t o manufacture a 
product would i n c l u d e some d e t a i l s i n r e l a t i o n t o t h e use 
of m a t e r i a l s , o r t e c h n i c a l s p e c i f i c a t i o n s . A l t e r n a t i v e l y , 
f i r m s t h a t produce only f o r s u b - c o n t r a c t work, and have a 
steady market c o n t r a c t e d i n advance may have l i t t l e need t o 
be i n n o v a t i v e . These p o s s i b l e e x p l a n a t i o n s suggest t h a t the 
apparent c o n t r a d i c t i o n s i n t h e e v i d e n c e r e l a t i n g t o sub-
c o n t r a c t manufacturing may be due t o a d d i t i o n a l f a c t o r s 
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a f f e c t i n g the equation, such as the degree t o which the 
l i n k a g e a f f e c t s t h e work lo a d of t h e f i r m . For t h i s r e a s o n 
the l e v e l , or s t r e n g t h of l i n k a g e was a s c e r t a i n e d i n the 
survey. 
7.7.2.4 L e v e l of Linkages 
Respondents were asked to e s t i m a t e the p r o p o r t i o n o f t h e i r 
a c t i v i t y accounted f o r by work a s s o c i a t e d w i t h each l i n k i n 
which they were i n v o l v e d . When t h e f i g u r e s on the l e v e l of 
l i n k a g e s a r e compared w i t h those on i n n o v a t i o n ( b ) i t 
becomes apparent t h a t the r e l a t i o n s h i p s a r e complex, 
although a t t h i s d isaggregated l e v e l none of t h e s t a t i s t i c s 
can be t e s t e d f o r s i g n i f i c a n c e by C h i - s q u a r e . The c a s e of 
s u b - c o n t r a c t manufacture i s perhaps the most i n t e r e s t i n g , 
the f i g u r e s ( T a b l e s 7.28 and 7.29) s u g g e s t i n g t h a t t h e 
l e v e l of l i n k a g e may be a f a c t o r which i n p a r t e x p l a i n s the 
apparent c o n t r a d i c t i o n s noted above. 
Those f i r m s not i n v o l v e d i n s u b - c o n t r a c t manufacture a r e 
more l i k e l y t o be i n n o v a t i v e ( b ) than expected, w h i l s t those 
f i r m s i n which s u b - c o n t r a c t manufacturing work a c c o u n t s f o r 
more than 75% of t h e i r output a r e f a r more l i k e l y to be 
non-innovative than would be expected i f t h e r e were no 
r e l a t i o n s h i p between t h e two v a r i a b l e s . However, those 
f i r m s w i t h an i n t e r m e d i a t e l e v e l of involvement i n 
s u b - c o n t r a c t i n g are s l i g h t l y more l i k e l y t o be i n n o v a t i v e 
than expected. 
The C h i - s q u a r e t e s t cannot be a p p l i e d to t h e s e f i g u r e s , 
however, as more than 20% of the c e l l s have an expected 
frequency of l e s s than 5. Two columns t h e r e f o r e need t o be 
combined. I t i s apparent from the t a b l e t h a t t h e g r e a t e s t 
d i f f e r e n c e s between the observed and expected f r e q u e n c i e s 
o c c u r s a t the h i g h e r l e v e l of l i n k a g e . The t a b l e below 
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t e s t s the s i g n i f i c a n c e of t h i s by combining t h e lower 
l e v e l s of l i n k a g e . 
T a b l e 7.28: L e v e l of Sub-Contract Manufacturing L i n k a g e and 
Innovat i o n ( b ) 
A c t u a l and 
Expected Values % of Output Produced for Sub-Contract Manufacturers 
0 1-25 26-75 76-100 
Innovative 21 14 4 3 
18.8 12.2 2.2 8.8 
Non- 13 8 0 13 
Innovative 15.2 9.8 1.8 7.2 
Tab l e 7,29: Combined L e v e l s of Sub-Contract Manufacturing 
Linkage fSCM^ and I n n o v a t i o n ( b ^ 
Actual and 
Expected Values 
% of Output Produced for 
Sub-Contract Manufacturers 
0-75 76-100 
Innovative 39 3 
33.2 8.8 
Non- 21 13 
Innovative 26.8 7.2 
The c a l c u l a t e d v a l u e of C h i - s q u a r e i s 10.76. At t h e 0.10 
l e v e l of s i g n i f i c a n c e , w i t h 1 degree of freedom, the 
c r i t i c a l v a l u e of Chi-square i s 2.71. T h e r e f o r e t h e n u l l 
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h y p o t h e s i s i s r e j e c t e d , and i t i s concluded w i t h 90% 
confi d e n c e t h a t t h e r e i s a s t a t i s t i c a l l y s i g n i f i c a n t 
r e l a t i o n s h i p between the l e v e l of involvement i n sub-
c o n t r a c t manufacture and being i n n o v a t i v e . 
That i s , a low l e v e l of involvement i n s u b - c o n t r a c t 
manufacture i s p o s i t i v e l y a s s o c i a t e d w i t h i n n o v a t o r y 
a c t i v i t y , w h i l s t a high l e v e l i s a s s o c i a t e d w i t h a l a c k of 
i n n o v a t i o n . The l i n k may pro v i d e a channel f o r i n f o r m a t i o n 
on products, methods or markets which a r e complementary t o 
a f i r m ' s own products. However, as the p r o p o r t i o n of 
production f o r s u b - c o n t r a c t s i n c r e a s e s towards 100% f i r m s 
have l e s s in-house product development and t h e r e f o r e l e s s 
use f o r any p o t e n t i a l i n f o r m a t i o n g a i n s . 
A s i m i l a r p a t t e r n of a p o s i t i v e r e l a t i o n s h i p a t low l e v e l s 
of l i n k a g e , and a n e g a t i v e one a t h i g h e r l e v e l s , though on 
a more marginal s c a l e , i s a l s o found i n the c a s e of 
c o l l a b o r a t i v e marketing. I n two of the p o s i t i v e l y 
a s s o c i a t e d l i n k s , customer s p e c i f i c d e s i g n and l i c e n s e d 
manufacture, the l e v e l of l i n k a g e a l s o a f f e c t e d t h e 
r e l a t i o n s h i p - where t h e r e was a low l e v e l of l i n k a g e the 
r e l a t i o n s h i p between the v a r i a b l e s was p o s i t i v e , but where 
i t was h i g h e r the r e l a t i o n s h i p d i s a p p e a r e d . The 
r e l a t i o n s h i p between l i n k a g e and i n n o v a t i o n does t h e r e f o r e 
vary i n some c a s e s with t h e degree of involvement i n the 
l i n k . 
7.7,2.5 Summary of In-depth I n t e r v i e w E v i d e n c e 
I n summary, t e c h n i c a l i n f o r m a t i o n g a i n c o n t r i b u t i n g t o a 
s p e c i f i c i n n o v a t i v e product development was most c l e a r l y 
e v i d e n t i n r e l a t i o n t o t h r e e of the four R&D o r d e s i g n 
l i n k a g e s : customer s p e c i f i c d e s i g n , i n f o r m a l R&D 
c o l l a b o r a t i o n and s u b - c o n t r a c t R&D. T e c h n i c a l i n f o r m a t i o n 
flow was a l s o noted i n r e l a t i o n t o l i c e n s e d manufacturing, 
although i t s conseiguent use was more c o n s t r a i n e d . Two 
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l i n k s , customer s p e c i f i c d e s i g n and s u b - c o n t r a c t R&D were 
c o n s i d e r e d to have provided t h e s t i m u l u s f o r s p e c i f i c 
product i n n o v a t i o n s . The most common flow e v i d e n t i n t h e 
r e l a t i o n s h i p s was t h a t of market i n f o r m a t i o n , and o f i d e a s 
f o r new products and product developments. 
The in-depth i n t e r v i e w evidence, i s t h e r e f o r e b r o a d l y 
s u p p o r t i v e of the h y p o t h e s i s t h a t t h e r e may be i n n o v a t i o n 
c o n t r i b u t o r y flows a c r o s s t h e s i z e s e c t o r s through t he 
l i n k a g e s . The e x c e p t i o n i s s u b - c o n t r a c t manufacturing, f o r 
which no examples of i n p u t s t o product developments were 
found. 
7.8 Summary and Co n c l u s i o n s 
T h i s chapter has c o n s i d e r e d t h e importance of t h e s m a l l 
f i r m s e c t o r to in n o v a t i o n , through a measure of i n n o v a t i o n 
l e v e l s i n s m a l l f i r m s and an examination of t h e i r r o l e i n 
th e i n n o v a t i o n p r o c e s s . I n r e l a t i o n t o the f i r s t o f t h e s e , 
the survey r e s u l t s showed t h a t over h a l f of t h e s m a l l 
e l e c t r o n i c s f i r m s s t u d i e d c o n s i d e r e d t h e mselves t o have 
developed a product new to the i n d u s t r y a t l e a s t once i n 
th e f i v e y e a r s t o 1988. Over a q u a r t e r of t h e s e c l a i m e d t o 
have produced i n n o v a t i o n s which were based on knowledge 
unique t o t h a t f i r m . These r e s u l t s support t h e vi e w t h a t 
s m a l l f i r m s , a t l e a s t i n the e l e c t r o n i c s s e c t o r , a r e h i g h l y 
i n n o v a t i v e . 
S i n c e a comparative a n a l y s i s o f t h e c o n t r i b u t i o n o f s m a l l 
f i r m s and l a r g e f i r m s t o i n n o v a t i o n has been a s i g n i f i c a n t 
element i n s m a l l f i r m i n n o v a t i o n l i t e r a t u r e t o dat e , a 
t e n t a t i v e comparison of the s m a l l f i r m r e s u l t s w i t h those 
of the s m a l l number of l a r g e independent f i r m s i n the 
survey was made. The r e s u l t s suggested t h a t a g r e a t e r 
p r o p o r t i o n of l a r g e f i r m s than s m a l l f i r m s were i n n o v a t i v e , 
although the g r e a t e r number of s m a l l independent f i r m s i n 
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the survey r e s u l t e d i n the s m a l l f i r m s e c t o r p r o d u c i n g a 
c o n s i d e r a b l y g r e a t e r p r o p o r t i o n of a l l the i n n o v a t i o n s 
produced. 
The broadening of the focus onto the p r o c e s s of i n n o v a t i o n 
a l l o w e d a p r o g r e s s i o n from a comparative approach 
c o n c e n t r a t i n g on d i v i s i o n s between i n v e n t i o n and 
i n n o v a t i o n , and between s m a l l f i r m s and l a r g e f i r m s , t o a 
c o n s i d e r a t i o n of the complementary i n t e r a c t i o n o f f i r m s 
w i t h i n the i n n o v a t i o n p r o c e s s . The p r e s e n t s t u d y b u i l d s 
upon the work of B e e s l e y and Rothwell (1986) i n examining 
the p o s s i b l e flow of i n n o v a t i o n c o n t r i b u t o r y i d e a s and 
i n f o r m a t i o n a c r o s s the s i z e s e c t o r s through i n t e r - f i r m 
l i n k a g e s . 
The study e s t a b l i s h e d t h a t t h e r e was c o n s i d e r a b l e l i n k a g e 
between s m a l l f i r m s and o t h e r f i r m s , i n c l u d i n g a 
s i g n i f i c a n t p r o p o r t i o n of s m a l l f i r m - l a r g e f i r m l i n k a g e s . 
The h y p o t h e s i s t h a t t h e s e l i n k s were important s o u r c e s of 
i d e a s c o n t r i b u t i n g to product development i n t h e s m a l l 
f i r m s was t e s t e d w i t h q u a n t i t a t i v e and q u a l i t a t i v e d a t a . I n 
the f i r s t i n s t a n c e the p e r c e i v e d views of the l i n k e d s m a l l 
f i r m s were sought, and were found t o s u p p o r t the 
h y p o t h e s i s . Most of the s m a l l f i r m s i n v o l v e d i n l i n k s 
viewed them as important i n t h i s way. Secondly t h e 
aggregated f i g u r e s were examined f o r e v i d e n c e of 
r e l a t i o n s h i p s between f i r m s being i n n o v a t i v e and i n v o l v e d 
i n l i n k a g e s , and the r e s u l t s t e s t e d f o r s t a t i s t i c a l 
s i g n i f i c a n c e u s i n g the Chi-square t e s t . The e v i d e n c e i n 
t h i s r e s p e c t was l e s s uniform. A l l the l i n k s a p a r t from 
s u b - c o n t r a c t manufacture tended t o be p o s i t i v e l y 
n u m e r i c a l l y r e l a t e d t o f i r m s being i n n o v a t i v e . The 
r e l a t i o n s h i p s were found t o be s t a t i s t i c a l l y s i g n i f i c a n t 
only i n r e l a t i o n t o t h r e e R&D or d e s i g n l i n k a g e s however, 
s p e c i f i c a l l y customer s p e c i f i c d e s i g n , i n f o r m a l R&D 
c o l l a b o r a t i o n and s u b - c o n t r a c t R&D. That i s , t h e h y p o t h e s i s 
t h a t t h e s e l i n k a g e s would be p o s i t i v e l y a s s o c i a t e d w i t h the 
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i n n o v a t i v e a c t i v i t y of the s m a l l f i r m s was supported. I n 
r e l a t i o n t o the other l i n k s the number of re s p o n s e s d i d not 
a l l o w a t e s t i n g f o r s t a t i s t i c a l s i g n i f i c a n c e , and g e n e r a l 
c o n c l u s i o n s cannot t h e r e f o r e be drawn w i t h any c e r t a i n t y . 
F u r t h e r , i t i s apparent t h a t t h e r e l a t i o n s h i p between 
l i n k a g e and i n n o v a t i o n i s complex, w i t h f a c t o r s s u c h a s t h e 
l e v e l of involvement i n l i n k a g e s l i k e l y t o have an e f f e c t 
i n a number of c a s e s . 
F i n a l l y a sub s e t of the s m a l l f i r m s was i n t e r v i e w e d i n 
order t o g a i n more d e t a i l e d i l l u s t r a t i v e i n f o r m a t i o n on the 
natur e of the r e l a t i o n s h i p between l i n k a g e s and product 
development. I t was found t h a t flows of i n f o r m a t i o n and 
i d e a s c o n t r i b u t i n g to product development had been 
expe r i e n c e d by the i n t e r v i e w e d f i r m s through a v a r i e t y of 
l i n k a g e s , although not perhaps a s commonly as might have 
been expected from t he res p o n s e s t o t h e q u e s t i o n n a i r e 
concerning the p e r c e i v e d v a l u e of l i n k a g e s . 
With r e g a r d t o the types of i n f o r m a t i o n f l o w s , examples of 
t e c h n i c a l i n f o r m a t i o n i n p u t s were found i n the c a s e s of 
t h r e e of the R&D and d e s i g n l i n k a g e s . More w i d e l y t h e 
s t i m u l u s f o r product development was pro v i d e d through t he 
l i n k a g e s . I n some c a s e s t h i s was i n t h e form o f market 
i n t e l l i g e n c e i d e n t i f y i n g a g e n e r a l demand. I n o t h e r c a s e s 
i t appeared t h a t the idea, s k e t c h or model f o r a product, 
t h a t i s the i n v e n t i o n was provided, and t h a t t h e s m a l l f i r m 
undertook the l a t e r s t a g e s of c o n v e r t i n g t h e i d e a s i n t o new 
commercial products. 
I t may be concluded from the p r e s e n t work t h a t s m a l l f i r m s 
can p l a y an important r o l e i n i n n o v a t i o n . Small f i r m s , a t 
l e a s t i n the e l e c t r o n i c s i n d u s t r y of SW England, c l e a r l y 
r e c o g n i s e the n e c e s s i t y of m a i n t a i n i n g i n n o v a t i v e product 
development and f r e q u e n t l y a c h i e v e t h e i r aim i n t h i s . 
F u r t h e r , i t i s e v i d e n t t h a t t h e r o l e of s m a l l f i r m s i n 
in n o v a t i o n w i l l be v a r i e d , and t h a t t h e common 
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c h a r a c t e r i s a t i o n of s m a l l f i r m s as fundamentally i n v e n t i v e 
r a t h e r than i n n o v a t i v e , which f r e q u e n t l y accompanies a 
comparative approach t o s m a l l f i r m and l a r g e f i r m 
i n n o v a t i v e a c t i v i t y , i s i n a c c u r a t e . 
I n s t e a d , t h e f i n d i n g s h i g h l i g h t t h e v a l u e of examining 
i n n o v a t i o n as a p r o c e s s , and suggest t h a t i n t e r - f i r m 
r e l a t i o n s h i p s a r e a s i g n i f i c a n t element i n t h a t p r o c e s s . 
From t h i s i t would seem t h a t s t u d i e s of t h e complementary 
nature of d i f f e r e n t s i z e s e c t o r s w i t h i n i n n o v a t i o n may 
provide a more e n l i g h t e n i n g p e r s p e c t i v e f o r f u t u r e r e s e a r c h 
on t h i s fundamental element of economic a c t i v i t y . 
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CHAPTER EIGHT: SUMMARY AND CONCLUSIONS 
T h i s t h e s i s p r e s e n t s unique new d a t a on the r e g i o n a l 
e l e c t r o n i c s i n d u s t r y of the SW, and on the s m a l l f i r m 
s e c t o r w i t h i n t h a t i n d u s t r y . I n t h i s f i n a l c h a p t e r the 
i m p l i c a t i o n s of the f i n d i n g s f o r f u t u r e d i r e c t i o n s i n s m a l l 
f i r m r e s e a r c h and p o l i c y development a r e noted. These a r e 
not l i m i t e d t o the r e g i o n a l c o n t e x t , but a r e i n a number of 
c a s e s c l e a r l y r e l e v a n t a t the n a t i o n a l l e v e l . 
As a prelude t o t h i s , the primary r e s u l t s of t h e e m p i r i c a l 
work undertaken a r e b r i e f l y brought t o g e t h e r i n summary, i n 
order to f a c i l i t a t e r a p i d r e f e r e n c e . Each of the f i n d i n g s 
has been d i s c u s s e d i n c o n s i d e r a b l y more d e t a i l , and i n a 
t h e o r e t i c a l c o n t e x t , i n the p receding c h a p t e r s . 
8.1 Summary of Primary R e s u l t s 
1. There were a t l e a s t 250 e l e c t r o n i c s manufacturing 
e s t a b l i s h m e n t s i n t h e SW i n 1988. Of t h e s e , 46% were 
i n c l u d e d i n the survey a n a l y s i s . 
2. Of a l l the survey e s t a b l i s h m e n t s 68% were indigenous, 
independent s m a l l f i r m s , and 73% belonged t o the 
independent s m a l l f i r m s e c t o r . 
3. The s m a l l f i r m s i n the survey accounted f o r over a 
f i f t h (21%) of the t o t a l s u r veyed employment. T h i s 
equates t o 1,806 surveyed j o b s and i n d i c a t e s t h e 
e x i s t e n c e of around 3,950 j o b s i n s m a l l f i r m s i n t h e 
r e g i o n of the s e c t o r as a whole. 
4. The s m a l l f i r m s e c t o r accounted f o r 28% of t h e new and 
s u r v i v i n g j o b s generated by a l l t h e surveyed 
e s t a b l i s h m e n t s i n the p r e v i o u s f i v e y e a r s . 
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5. Over 42% of new j o b s i n new ( s u r v i v i n g ) openings (up 
t o f i v e y e a r s old) were generated by t h e s m a l l f i r m 
s e c t o r . 
6. New f i r m s of up t o f i v e y e a r s o l d g e n e r a t e d 5% of t h e 
j o b s i n the surveyed f i r m s , and new f i r m s up t o t e n 
y e a r s o l d generated 14%. 
7. I n so f a r as R e c e s s i o n Push Theory r e l a t e s t o l e v e l s 
of unemployment the h y p o t h e s i s t h a t r e c e s s i o n i s a 
f a c t o r a s s o c i a t e d w i t h an i n c r e a s e i n new f i r m 
formation i s supported i n broad terms by t h e s u r v e y 
r e s u l t s . 
8. There was no evidence t h a t t h o s e f i r m s formed d u r i n g 
a r e c e s s i o n and s u r v i v i n g f o r f o u r y e a r s , were more 
dependent on the l a r g e f i r m s e c t o r than f i r m s formed 
du r i n g n o n - r e c e s s i o n a r y p e r i o d s . R e c e s s i o n push t h e o r y 
was not supported i n t h i s r e s p e c t . 
9. Of the s m a l l f i r m s surveyed 15% c l a i m e d t o have 
produced a new product which was i n n o v a t i v e a s i t was 
b e l i e v e d t o be based on knowledge unique t o t h a t f i r m . 
10. Over h a l f , 55%, of the s m a l l f i r m s were i n n o v a t i v e i n 
developing a product new t o the i n d u s t r y . 
11. Small f i r m s and l a r g e f i r m s were found t o be 
complementary i n the i n n o v a t i o n p r o c e s s , w i t h i n p u t s 
from both s i z e s e c t o r s c o n t r i b u t i n g t o the i n n o v a t i v e 
products emerging from the s m a l l f i r m s e c t o r . 
12. The s m a l l f i r m s e c t o r was found t o be a c t i v e i n t h e 
whole i n n o v a t i o n p r o c e s s , i n c l u d i n g t h e development of 
i d e a s and i n f o r m a t i o n o r i g i n a t i n g i n the l a r g e f i r m 
s e c t o r . 
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13. I n n o v a t i o n - c o n t r i b u t o r y i n f o r m a t i o n was found t o be 
t r a n s m i t t e d t o s m a l l f i r m s from l a r g e f i r m s through a 
number of i n t e r - f i r m l i n k a g e s , c o m p r i s i n g R&D, 
manufacturing and s e l l i n g / m a r k e t i n g l i n k s . 
14. The i n p u t s absorbed i n t o the s m a l l f i r m i n n o v a t i o n 
p r o c e s s from the l a r g e f i r m s were p e r t i n e n t t o the 
range of s t a g e s i n the p r o c e s s , from the i n i t i a l 
concept, through t e c h n i c a l product development, t o the 
commercial e x p l o i t a t i o n -
8.2 C o n c l u s i o n s 
These r e s u l t s c l e a r l y i n d i c a t e t h a t the s m a l l f i r m s e c t o r 
i s a s u b s t a n t i a l element of the r e g i o n ' s e l e c t r o n i c s 
manufacturing i n d u s t r y and p r o v i d e s a s i g n i f i c a n t , though 
minor, p r o p o r t i o n of the i n d u s t r y ' s employment. Without the 
s m a l l f i r m s e c t o r the r e g i o n would have been poorer by 20% 
i n terms of d i r e c t j o b o p p o r t u n i t i e s , and would have had a 
f a r narrower c h o i c e of employment openings t o o f f e r t o the 
r e g i o n ' s p o p u l a t i o n . 
The s i g n i f i c a n t p r o p o r t i o n of a l l new s u r v i v i n g j o b s and of 
new j o b s i n new openings p r o v i d e d by t h e s m a l l f i r m s 
suggests t h a t the s e c t o r i s important i n the r e g e n e r a t i o n 
of employment. F u r t h e r r e s e a r c h i s needed to c o n f i r m 
whether the apparent s t r e n g t h i n the s m a l l f i r m s e c t o r 
growth i s a r e a l i t y and the c u r r e n t work p r o v i d e s a 
fundamental b a s i s on which f u t u r e r e s e a r c h may b u i l d . 
W h i l s t the p r e s e n t study p r o v i d e s a s t a t i c view of p r e s e n t 
and r e t r o s p e c t i v e data, subsequent s u r v e y s of t h i s c o h o r t 
of f i r m s would p r e s e n t a more complete p i c t u r e of t h e 
dynamics of the s m a l l f i r m s e c t o r . Of p a r t i c u l a r v a l u e 
would be the p o t e n t i a l t o i d e n t i f y l e v e l s of c l o s u r e and 
c o n t r a c t i o n amongst t h e s m a l l f i r m s . T h i s would a l l o w n e t 
changes i n the s c a l e of the s m a l l f i r m s e c t o r t o be 
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examined, an a r e a i n which n o n - e s t a b l i s h m e n t d a t a i n any 
s e c t o r i n the UK i s c u r r e n t l y s c a r c e . F u r t h e r , our 
understanding of the u n d e r l y i n g p r o c e s s e s would be 
strengthened- For example, we may examine the dynamics of 
the dependency r e l a t i o n s h i p s between s m a l l and l a r g e f i r m s 
and the degree t o which t h e s e may change over time and w i t h 
d i f f e r e n t economic c i r c u m s t a n c e s . 
The r e s u l t s of the study of the h y p o t h e s i s e d complementary 
nature of s m a l l f i r m s and l a r g e f i r m s i n the i n n o v a t i o n 
p r o c e s s confirm t h a t p r o g r e s s i n u n d e r s t a n d i n g t h e r o l e of 
s m a l l f i r m s i n the i n n o v a t i o n p r o c e s s would be f a c i l i t a t e d 
by the r e c o g n i t i o n t h a t s m a l l f i r m s i n t e r a c t w i t h o t h e r 
a g e n c i e s i n g e n e r a t i n g i n n o v a t i o n . Consequently, approaches 
based on a comparative paradigm of s m a l l f i r m or l a r g e f i r m 
i n n o v a t i v e a c t i v i t y a r e i n a p p r o p r i a t e l y r e s t r i c t i v e . One 
element of the complementary nat u r e of the s i z e s e c t i o n i s 
t h a t the s m a l l f i r m s e c t o r p l a y s an important developmental 
or i n n o v a t i v e r o l e which f a l l s o u t s i d e the narrow 
t y p i f i c a t i o n of s m a l l f i r m s as having a p r i m a r i l y i n v e n t i v e 
r o l e i n the i n n o v a t i o n p r o c e s s . 
The r e s e a r c h f i n d i n g s provide a b a s i s f o r d e v e l o p i n g a 
c o n c e p t u a l model of the r e l a t i o n s h i p between the two s i z e 
s e c t o r s w i t h r e s p e c t t o i n n o v a t i o n i n s m a l l f i r m s , as 
i l l u s t r a t e d i n F i g u r e 8.1 below. The i n n o v a t i v e p r o c e s s 
w i t h i n the model i s s u b - d i v i d e d i n t o t h r e e s t a g e s - the 
i n i t i a l concept, or i n v e n t i o n ; the t e c h n o l o g i c a l 
development of the product; and the marketing s t a g e where 
the i n n o v a t i o n p r o c e s s i s completed through t h e commercial 
e x p l o i t a t i o n of the product. These s t a g e s r e f l e c t t h ose 
elements w i d e l y accepted as c o m p r i s i n g the i n n o v a t i o n 
p r o c e s s (see s e c t i o n 4.2) and being i d e n t i f i a b l e w i t h i n the 
e m p i r i c a l survey evidence. T h e i r r e p r e s e n t a t i o n h e r e i s a 
c o n s i d e r a b l e s i m p l i f i c a t i o n , s i n c e t h e y a r e not d i s c r e t e 
s t a g e s i n r e a l i t y and nor do they occur i n s i m p l e l i n e a r 
p r o g r e s s i o n , but r a t h e r are a l l i n t e r - r e l a t e d elements 
F i g u r e 8.1 Model of t h e I n t e r a c t i o n o f L a r g e and S m a l l f i r m s 
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which occur, a r e modified, and r e - o c c u r i n a complex 
p a t t e r n throughout the i n n o v a t i o n p r o c e s s . S m a l l f i r m s a r e 
a c t i v e i n each of t h e s e s t a g e s of i n n o v a t i o n and, a s t h e 
model shows, in-house developments a r e complemented by the 
i n p u t s gathered from other s o u r c e s , i n t h i s i n s t a n c e l a r g e 
f i r m s . 
The p r e s e n t r e s e a r c h has been concerned s p e c i f i c a l l y w i t h 
e i g h t t y p e s of r e l a t i o n s h i p between the s m a l l f i r m and 
l a r g e f i r m s e c t o r , and the model i l l u s t r a t e s t h e r o u t e s 
through which i d e a s or i n f o r m a t i o n which a r e absorbed i n t o 
the s m a l l f i r m s ' i n n o v a t i o n p r o c e s s . With r e g a r d t o s i x of 
the l i n k a g e s i t i s p o s s i b l e t o i d e n t i f y i n p u t s which a r e 
absorbed i n t o and developed upon w i t h i n the t h r e e s p e c i f i e d 
s t a g e s of i n n o v a t i o n . Two of t h e l i n k s (customer s p e c i f i c 
d e s i g n and s u b - c o n t r a c t R&D) p r o v i d e elements f o r a l l t h r e e 
s t a g e s . Two other l i n k a g e s (formal R&D j o i n t v e n t u r e s and 
s u b - c o n t r a c t manufacturing) a l s o a l l o w flows of i n n o v a t i o n -
c o n t r i b u t o r y i n p u t s , although the s p e c i f i c n a t u r e of t h e s e 
i n p u t s has not been i d e n t i f i e d by the p r e s e n t work. F u r t h e r 
work i s r e q u i r e d i f a g r e a t e r understanding of t h e p r e c i s e 
nature of the i n p u t s to be g a i n e d through t h e d i f f e r e n t 
i n t e r - f i r m r e l a t i o n s h i p s i s t o be a c h i e v e d . 
That the degree of l i n k a g e has been found t o be a 
s i g n i f i c a n t f a c t o r i n r e l a t i o n s h i p to i n n o v a t i o n , not l e a s t 
i n r e l a t i o n t o t h e dependence of s m a l l f i r m s on sub-
c o n t r a c t manufacturing work, has i m p l i c a t i o n s f o r a n a l y s e s 
of the r o l e of s m a l l f i r m s i n a wider f i e l d than i n n o v a t i o n 
g e n e r a t i o n . T h i s f i n d i n g d i r e c t s a note of c a u t i o n towards 
s t u d i e s s e e k i n g t o d i s t i n g u i s h between the economic 
c o n t r i b u t i o n s of dependent and independent s m a l l f i r m s (eg. 
Oakey, 1984), Here a g a i n f u r t h e r d a t a c o l l a t i o n and 
a n a l y s i s of the dynamics of t h e i n t e r - f i r m r e l a t i o n s h i p s 
would be a v a l u a b l e d i r e c t i o n f o r f u t u r e r e s e a r c h . 
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Almost t h r e e - q u a r t e r s (74%) of the surveyed s m a l l f i r m s 
were i n v o l v e d i n the most common l i n k customer s p e c i f i c 
d e s i g n , and t h e r e f o r e open t o i t s b e n e f i t s . However, sub-
c o n t r a c t R&D, which was found t o p r o v i d e s i m i l a r i n p u t s , 
was undertaken by l e s s than one q u a r t e r of the f i r m s , a s 
were formal R&D j o i n t v e n t u r e s . I n f o r m a l R&D c o l l a b o r a t i o n , 
which was most s t r o n g l y l i n k e d w i t h i n n o v a t i v e n e s s , was 
found i n only 40% of the f i r m s . Most of t h e o t h e r l i n k s 
s t u d i e d were found i n l e s s than a q u a r t e r of t h e s m a l l 
f i r m s . C l e a r l y then, many s m a l l f i r m s a r e m i s s i n g out on 
the o p p o r t u n i t i e s to be gained from R&D-based, and o t h e r , 
r e l a t i o n s h i p s w i t h l a r g e f i r m s . P o l i c i e s aimed a t 
i n c r e a s i n g the number of c r o s s s i z e - s e c t o r a l i n t e r - f i r m 
r e l a t i o n s h i p s of both a formal and an i n f o r m a l n a t u r e would 
i n c r e a s e the p o t e n t i a l f o r exchanges of i n f o r m a t i o n and the 
consequent l e v e l of s u c c e s s f u l i n n o v a t i o n i n t h e i n d u s t r y . 
I f more c r o s s - s i z e s e c t o r a l l i n k a g e s a r e t o be f o r g e d and 
i n n o v a t i o n - c o n t r i b u t o r y i n f o r m a t i o n f l o w s a r e t o be 
encouraged then s m a l l f i r m s , l a r g e f i r m s , and a g e n c i e s 
a c t i n g i n i n d u s t r i a l or economic development need t o be 
aware of the v a l u e of t h e s e i n t e r a c t i v e r e l a t i o n s h i p s . 
Agencies a t both r e g i o n a l and n a t i o n a l l e v e l s t h e n need t o 
c o n s i d e r ways i n which the i d e n t i f i c a t i o n of p o t e n t i a l 
p a r t n e r s and the b u i l d i n g of r e l a t i o n s h i p s may be 
f a c i l i t a t e d . 
I n c r e a s i n g t h e awareness of t h e v a l u e of i n t e r - f i r m 
r e l a t i o n s h i p s and the i d e n t i f i c a t i o n of p a r t n e r s a r e 
fundamentally i n f o r m a t i o n d i s s e m i n a t i n g e x e r c i s e s . Agencies 
such as the CBI and L o c a l A u t h o r i t i e s may p l a y important 
r o l e s i n promoting s m a l l and l a r g e f i r m awareness of the 
i s s u e s through e x i s t i n g c hannels, not l e a s t through 
p r o v i d i n g examples of e x i s t i n g p a r t n e r s h i p s and good 
p r a c t i c e . 
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The i n t r o d u c t i o n of f i r m s t o p o t e n t i a l p a r t n e r s i s a more 
complex matter, and may be encouraged i n a number of ways. 
I n f o r m a l r e l a t i o n s h i p s may be b u i l t through networking, and 
t h i s i s one a r e a i n which l o c a l a u t h o r i t i e s c o u l d p l a y a 
s u p p o r t i v e r o l e . Networking i s not a new concept, but may 
not y e t be developed t o i t s f u l l e s t p o t e n t i a l . Networks may 
be c r e a t e d w i t h i n s e c t o r a l or r e g i o n a l bounds. W h i l s t most 
i n d u s t r i e s have bodies of a s s o c i a t i o n (an a c t i v e example 
being MILAN, the a s s o c i a t i o n of automotive m a n u f a c t u r e r s ) 
they v a r y i n t h e i r r o l e and i n t h e i r e f f e c t i v e n e s s . 
R e g i o n a l l y based a g e n c i e s which p l a y a s i g n i f i c a n t r o l e i n 
c r e a t i n g an i n t e r f a c e between e n t r e p r e n e u r s i n c l u d e t h e 
Welsh and S c o t t i s h Development Agencies, However, other 
r e g i o n s of the UK l a c k s t r o n g support f o r network 
development. L o c a l A u t h o r i t i e s and o t h e r l o c a l a g e n c i e s 
such a s Regional Technology C e n t r e s c o u l d p l a y an important 
r o l e i n i n i t i a t i n g and b u i l d i n g networks w i t h i n t h e i r 
l o c a l i t y . 
A more d i r e c t method of f a c i l i t a t i n g i n t e r - f i r m 
r e l a t i o n s h i p s would be through t he c r e a t i o n of a brokerage 
f a c i l i t y . That i s , where an agency such a s t h e L o c a l 
A u t h o r i t y or Regional Technology Centre a c t s a s a c e n t r a l 
p o i n t f o r r e c e i v i n g e n q u i r i e s f o r p a r t n e r s and matches the 
needs and c a p a c i t i e s of d i f f e r e n t f i r m s . Such a f a c i l i t y i s 
provided a t an i n t e r n a t i o n a l l e v e l by t h e European 
Commission's SPRINT network, but no s i m i l a r c e n t r a l 
government i n i t i a t i v e s aimed a t the s m a l l f i r m s e c t o r 
c u r r e n t l y operate w i t h i n t h e UK. 
T h i s year (1991) the DTI has begun t o p i l o t a new programme 
c a l l e d SMETAS (Small and Medium S i z e d E n t e r p r i s e s 
T e c h n o l o g i c a l Advice S e r v i c e ) , or TAL (renamed w i t h i n l o c a l 
a u t h o r i t i e s ) . T h i s w i l l p r o v i d e a f i r s t s t o p shop f o r s m a l l 
and medium s i z e d f i r m s r e c j u i r i n g h e l p of a t e c h n i c a l 
n a t u r e . The f i r s t stop shops w i l l o p e r a t e from R e g i o n a l 
Technology C e n t r e s (RTCs) and w i l l f a c i l i t a t e c o n t a c t s 
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between the f i r m s and l o c a l e x p e r t i s e . The main o b j e c t i v e 
of the programme i s t o a l l o w f i r m s t o t a p i n t o i n f o r m a t i o n 
and e x p e r t i s e h e l d i n the academic or s c i e n t i f i c r e s e a r c h 
f i e l d s . W h i l s t t h e r e i s no formal r e s t r i c t i o n t o t h e s e 
s o u r c e s as opposed to e x p e r t i s e i n i n d u s t r y , t h e l a t t e r 
w i l l not be a c t i v e l y t a r g e t e d by the RTCs i n t h e f i r s t 
i n s t a n c e . 
I n a d d i t i o n t o i n f o r m a t i o n d i s s e m i n a t i o n and p a r t n e r 
brokerage, i n t e r a c t i o n between f i r m s i s l i k e l y t o b e n e f i t 
from f i n a n c i a l support, p a r t i c u l a r l y i n t h e c a s e of the 
formal R&D j o i n t v e n t u r e s which were found t o be s o s c a r c e 
amongst the e l e c t r o n i c s f i r m s of the SW. The DTI's LINK 
i n i t i a t i v e c u r r e n t l y p r o v i d e s f i n a n c i a l s upport f o r 
r e s e a r c h c o l l a b o r a t i o n between i n d u s t r y and academia, and 
the a c c e s s i b i l i t y of t h e s e funds t o t h e s m a l l f i r m s e c t o r 
has r e c e n t l y been reviewed. However, any changes a r e not 
l i k e l y t o expand the scheme t o i n c l u d e i n t e r - i n d u s t r y 
r e l a t i o n s h i p s (The Engineer ( i ) , 1991). 
Another f a c t o r which s t u l t i f i e s the r e l a t i o n s h i p s between 
f i r m s i s concern over the ownership and e x p l o i t a t i o n of 
i d e a s and i n f o r m a t i o n . T h i s m a n i f e s t s i t s e l f i n a 
r e l u c t a n c e t o s h a r e i d e a s or t o u t i l i s e i d e a s g a i n e d from 
elsewhere. W h i l s t t h e r e i s an important element of 
c o m p e t i t i v e advantage t o be gained from t h e h o l d i n g of 
i n n o v a t i v e i d e a s , where t h e r e a r e d i f f i c u l t i e s i n f u l l y 
developing and e x p l o i t i n g t h e s e , i n f o r m a t i o n s h a r i n g or 
c o l l a b o r a t i o n may be b e n e f i c i a l . The e x t e n s i o n of a p a r t n e r 
brokerage system t o a 'hand h o l d i n g ' e x e r c i s e throughout 
c o l l a b o r a t i o n , such as has r e c e n t l y been i n t r o d u c e d t o 
encourage p a r t i c i p a t i o n i n the CIME (Computer I n t e g r a t e d 
Manufacture and E n g i n e e r i n g ) element of t h e European ESPRIT 
programme, may overcome t h e s e d i f f i c u l t i e s . 
S i m i l a r concerns suggest an urgent need t o improve t h e 
patent system. P r e s e n t l y i t i s p e r c e i v e d as being a long, 
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slow p r o c e s s , which l o s e s i t s p o t e n t i a l advantages due t o 
the d i f f i c u l t i e s of t i m e - s c a l e and expense. A complementary 
system which p r o v i d e s some p r o t e c t i o n f o r e a r l y s t a g e 
i n n o v a t i v e i d e a s could be of c o n s i d e r a b l e v a l u e i n 
f a c i l i t a t i n g i n t e r a c t i o n between f irms i n product 
development. 
The focus of the p r e s e n t work has been on i d e n t i f y i n g both 
formal and i n f o r m a l i n t e r - f i r m r e l a t i o n s h i p s i n s m a l l f i r m 
i n n o v a t i o n , but the r e s u l t s a l s o i n d i c a t e t h a t a 
s i g n i f i c a n t p r o p o r t i o n of s m a l l f i r m s a r e fundamentally 
i n n o v a t i n g independently. The p o t e n t i a l of s m a l l f i r m 
i n n o v a t i o n and the v a l u e of s u p p o r t i n g t h i s independent 
work has r e c e n t l y been r e c o g n i s e d by t h e DTI, w i t h the 
development of the SPUR i n i t i a t i v e (Support f o r P r o d u c t s 
Under R e s e a r c h ) . T h i s i s an unusual programme i n p r o v i d i n g 
funding f o r i n d i v i d u a l companies r a t h e r than c o l l a b o r a t i o n 
based i n n o v a t i v e developments (The E n g i n e e r ( i ) , 1991). The 
p r e s e n t r e s e a r c h supports t h i s new d i r e c t i o n . 
The SPUR programme i s a l s o unusual i n p r o v i d i n g funds f o r 
products which a r e a l r e a d y under development and f o r l a t e -
stage product development, t h a t i s f o r p r o d u c t s which a r e 
near the s t a g e of market e x p l o i t a t i o n . T h i s has been 
d e s c r i b e d as very unusual by commentators w i t h i n 
manufacturing i n d u s t r y (eg. The E n g i n e e r ( l ) , 1991). 
C r i t i c i s m of the government's i n n o v a t i o n and technology 
p o l i c y as being d i r e c t e d p r i m a r i l y , a t p r e - c o m p e t i t i v e 
r e s e a r c h i n long-term c o l l a b o r a t i v e p r o j e c t s r a t h e r than i n 
s h o r t term p r o j e c t s on products c l o s e r t o the market has 
been l e v e l l e d by s t u d i e s such as Senker and Sharp's (1989) 
r e p o r t t o the SERC ( S c i e n c e and E n g i n e e r i n g R e s e a r c h 
C o u n c i l ) biotechnology d i r e c t o r a t e (The E n g i n e e r ( 2 ) , 1991). 
The p r e s e n t work c l e a r l y i n d i c a t e s t h a t h e l p w i t h products 
a l r e a d y under development and c l o s e t o market e x p l o i t a t i o n 
could be of c o n s i d e r a b l e use, g i v e n the v a l u e of i n p u t s 
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from other f i r m s t o t h e s e s t a g e s of t h e i n n o v a t i o n p r o c e s s 
w i t h i n the s m a l l f i r m s . 
A n a l y s i s of the o v e r a l l changes i n government p o l i c y by 
H a r r i s o n and Hart suggests t h a t the emphasis i n government 
p o l i c y i s moving away from g e n e r a l support f o r i n n o v a t i o n 
i n i n d i v i d u a l companies and towards l a r g e r s c a l e 
c o l l a b o r a t i v e p r o j e c t s , H a r r i s o n & H a r t ( 1 9 9 0 ) . G i v e n t h e 
very low p r o p o r t i o n of s m a l l f i r m s i n v o l v e d i n formal 
c o l l a b o r a t i o n i n the p r e s e n t survey, i t i s t o be hoped t h a t 
the government w i l l make e f f o r t s t o improve the 
a c c e s s i b i l i t y of s m a l l f i r m s t o j o i n t v e n t u r e p r o j e c t s 
where t h e s e a r e the focus of government support. 
H a r r i s o n and Hart a l s o suggest t h a t government p o l i c y i s 
becoming o r i e n t a t e d more towards b a s i c r e s e a r c h and t h e 
development of new t e c h n o l o g i e s r a t h e r than to the 
development and t r a n s f e r of e x i s t i n g t e c h n o l o g i c a l 
knowledge. Given the i d e n t i f i c a t i o n of t r a n s f e r s of 
info r m a t i o n as a s i g n i f i c a n t element w i t h i n t h e s m a l l f i r m 
product i n n o v a t i o n p r o c e s s i t would seem t o be 
i n a p p r o p r i a t e t o move away from a s s i s t a n c e aimed a t 
encouraging inter-company t e c h n o l o g i c a l t r a n s f e r s . 
A r e l a t e d c o n c l u s i o n i s t h a t the common c h a r a c t e r i s a t i o n of 
B r i t i s h i n d u s t r y as being h i g h l y c a p a b l e i n terms of pure 
or conceptual r a t h e r than a p p l i e d r e s e a r c h , s t r o n g on 
i n v e n t i v e n e s s but weak on i n n o v a t i v e n e s s , i s i n a p p r o p r i a t e . 
The r o l e of s m a l l f i r m s i n being not o n l y i n v e n t i v e , but 
a l s o very capable of the development and commercial 
e x p l o i t a t i o n of i d e a s o r i g i n a t i n g o u t s i d e t h e f i r m has been 
made c l e a r i n the p r e s e n t r e s e a r c h . 
The r e s e a r c h f i n d i n g s a l s o have i m p l i c a t i o n s f o r r e g i o n a l 
i n n o v a t i o n p o l i c y . S i n c e the i n t e r p l a y between f i r m s 
r e s u l t s i n a g r e a t e r l e v e l of i n n o v a t i o n , t h i s may be one 
focus of r e g i o n a l a u t h o r i t i e s aiming t o improve the 
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i n n o v a t i v e s t r e n g t h of t h e r e g i o n . Furthermore, where suc h 
l i n k s occur a c r o s s r e g i o n a l boundaries they w i l l form a 
route f o r a t t r a c t i n g i n n o v a t i o n - c o n t r i b u t o r y knowledge i n t o 
a r e g i o n and may t h e r e f o r e p r o v i d e a b a s i s f o r p o l i c i e s 
aimed r e d u c i n g the imbalances i n q u a l i t y of i n n o v a t i v e 
environments between r e g i o n s . 
F i n a l l y , p o l i c i e s aimed a t su p p o r t i n g i n t e r a c t i o n between 
f i r m s cannot be s u c c e s s f u l u n l e s s t h e f i r m s can be 
encouraged t o u t i l i s e the p o l i c i e s . S m a l l f i r m 
e n t r e p r e n e u r s i n the survey e x p r e s s e d c o n s i d e r a b l e 
r e l u c t a n c e w i t h regard t o a c c e p t i n g government a i d , and 
p e r c e i v e d d i f f i c u l t i e s i n s e a r c h i n g out the a p p r o p r i a t e 
programmes of support. T h i s s t r o n g l y s u g g e s t s t h a t i f 
p o l i c i e s a r e t o be e f f e c t i v e , government a g e n c i e s w i l l need 
to take a more p r o a c t i v e approach t o t h e i r d e l i v e r y . A note 
of optimism was r e c e n t l y sounded i n t h i s r e s p e c t when 
H a r r i s o n and Hart (1990) i n a study i n Northern I r e l a n d 
found t h a t a p r o a c t i v e approach had been a p o s i t i v e f a c t o r 
i n i n c r e a s i n g the take-up of g r a n t s and the l e v e l of l o c a l 
i n n o v a t i v e a c t i v i t y . 
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Appendix 5,1 The P o s t a l Q u e s t i o n n a i r e and Accompanying 
L e t t e r s 
Appendix 5.1.1 The P o s t a l Q u e s t i o n n a i r e 
Plyraouth Business School 
Plyraouth PL4 8AA. 
SOOTH-WIST FTHMS SURVTT 
of f i i 
2. Address 
3. Hature of busiaess 
4. I s the firm's a c t i v i t y r e l a t e d a a i a l y to; 
a. tha e l e c t r o a i c s i s d o a t r y 
b. tba mlcTo-alactronice iadoatry 
c. the e l e c t r i c a l ioduatry 
d. aooa of these 
Pleaae t i c k ooe 
S. I s the e s t a b l i a h a e n t on t h i s s i t e : 
a. an iadependeat f i r a , unrelated 
to aay other a s t a b l i s h a e n t 
b. one pa r t of a firm 
I f ( b ) , i s i t : 
Please t i c k one 
Please t i c k as sany as appropriate 
i . a a a a u f a c t u r i o g or assembly plant 
i i . head o f f i c e 
i i i . a s u b s i d i a r y firm 
i v . other ( p l e a s e s p e c i f y ) 
6. I s the f i r m a l i m i t e d company? Tes So D 
PLEASE COMPLETE QUESTIONS 7, 8 and 9 VITH aESPECT TO ( a ) THE WHOLE PIHM 
A5D (b) THIS SITE (WHERE THIS I S OHLY PAHT Of THE WHOLE FIRM) 
7. General information required 
a. age ( i n y e a r s ) 
b. number of years i n present area of business 
c. cocal number of employees nov ( i n c l u d i n g 
D i r e c t o r s , for firm) 
d. c o t a l number of employees f i v e years ago 
( i n c l u d i n g D i r e c t o r s . Cor firm) 
e. number of part-time employees oov 
vhole 
firm 
t h i s 
s i c e 
r n i r n rn M 
.-OR 0F7ZCZ 
USE 'ONLY 
( i . 2 ) 
( 5 ) 
(6 ) 
T i c k = l .blani' 
(7) 
f3) 




(13 - 2 3 ) 




3. Vhich of Che f o L l o v i a g a c c i v i c i e a are undertakea I D : 
L. whole 
Please c i c k a l l choae appropriate firm 
a. aaoufaccurer of e l e c t r o n i c ( i a c l . micro-
e l e c t r a a i e ) goods/coBpaales L J 
b. a a a u f a c t u r e of oon-eleccroaic ( i a c l . n i c r o -
e l e c t r o n i c ) goods/cofflponeots n a i a l y used i n LIJ 
e l e c t r o n i c s i n d u s t r y — . 
c . manufacture of goods/components mainly un- LJ 
r e l a t e d to e l e c t r o n i c s i n d u s t r y 
d. v r i t i n g / p r o d u c t i o n of computer software 
e. product assembly 
C. r e s e a r c h & de^elopaent (R&D) 
g, design (any) 
h, c a s t o a e r s p e c i f i c design 
i , supply only, of goods or s e r v i c e s to the 
e l e c t r o n i c s i n d u s t r y LJ 
j . supply only, of goods or s e r v i c e s to non- — . 
e l e c t r o n i c s i n d u s t r i e s I—I 
i i . t h i s 





I F YOU HATZ OtTLY TlCtED ( i ) AITD/OR ( j ) PLEASE GO TO Q. 21 OH THE LAST PAGE 
9. I s there a s p e c i f i c person or department r e s p o n s i b l e for the f o l l o v i n g 
a c t i v i t i e s i n : 
i . whole i i . t h i s 
f i r m 
yes no 
S i t e 
y e s no 
a. S & 0 
b. Design B: B: B: & 
10.Are any of the FIRM'S products: 
a. unique but other f i n u would have the t e c h n i c a l 
knowledge to produce chea i f they wished 
b. unique and no other fir« i s known to have the t e c h n i c a l 
knowledge to produce thea 
11.In r e s p e c t of any of the firm's other products, are any 
s i m i l a r products produced by: 
a. one or more competitors but none i n t h i s country 
b. one or more competitors i n t h i s country 
c. there i s no s i m i l a r product known 
1 2 . I f the f i r m has competitors, are they: 
a. a l l s«alX firms ( l e s s than 200 employees) 
b. a l l l a r g e f i n u (over 200 employees) 
c. a mixture of both 


















(52 .53 ) 
(5^^.55) 
(56 .57) 
( 53 .59 ) 
{60 .61 ) 
( 62 .63 ) 
(61*.65) 











13 Please i n d i c a c e with a t i c k how frequeQtly any of the followiog changes 
have been made to the rlRM'S products w i t h i n the l a s t f i v e 7 e * r s : 
1. i n t r o d u c t i o n o f a new product 
to the fir m ' s range 
b. made f u n c t i o n a l changes i o p r -
o v i a g the performance or 
widening the a p p l i c a t i o n of 
the f i r m ' s e x i s t i n g products 
e. tude s u p e r f i c i a l changes to 
the f i r m ' s e x i s t i n g products 
U . P l e a s e i n d i c a t e with a t i c k how frequently your f i r m has t&ade any of t h e 
f o l l o w i n g changes to the INDDSTBY'S products w i t h i n the. l a s t f i v e y e a r s : 
never once 2/3/4 5-10 oore 
times times oft e n 
1 2 4 3 
• • • • • 
• • • a • 
• • • • • 
developed a product new to 
the i n d u s t r y 
made f u n c t i o n a l changes impr-
oving the performance or 
widening the a p p l i c a t i o n of 
products a l r e a d y e x i s t i n g i n 
the i n d u s t r y 
never once 2/3/4/ 5-10 
times times 
z 3 4 
• D • • 
• • • • 
• 
• 
15.flow o f t e n has the idea for a new product or product development been 
p r i m a r i l y the r e s u l t of: 
u s u a l l y sometUMS never 
a . market r e s e a r c h 
b. a & D 
c . a chance d i s c o v e r y 
d. s p e c i f i c cuatoaer d 
e. g e n e r a l l y known need 
f . other ( p l e a s e s p e c i f y ) 
ids 
CR OFF *XE 
iJSE ONLY 
16 I s your establishment a t t h i s S I T E involved yes 
s u b * c o n t r a c t i n g 
l i c e n c e d manufacturing 
c o n t r a c t R & D 
formal R & D j o i n t ventures 
informal a & 0 c o l l a b o r a t i o n 
customer s p e c i f i c design 
a g e n c y - s e l l i n g 


























16. Continued FOR THOSE YOO HA7Z TICXED YES 
i. What percentage of the SITE'S ODTPUT do the EoUowiag account foe? 
sub-contracting [""f 
l i c e n c e d manufacturing | 
li.What percentage of the SITE'S TIME on R&D/Deaign vork do the 
fol l o w i n g account for? 
c o n t r a c t R & D 
fomiAl R&D j o i n t ventures 
informal R&D c o l l a b o r a t i o n 
custoner s p e c i f i c design 
i i i . Vhat percentage o f the SITE'S SALES do t h e ^ o l l o v i n g account f o r ? 
agency s e l l i n g 
c o l l a b o r a t i v e a a r k e t i n g 
i v . I s t h i s vork v i t h : 
large f i n a a s v a l l f i n u 
(200*) (1-199) 
both don't knov 
sxxb-contracting 
l i c e n c e d aanuf. 
c o n t r a c t R & D 
formal R & D j o i n t ventures 
informal R & D c o l l a b o r a t i o n 
custoater s p e c i f i c design 
agency s e l l i n g 
c o l l a b o r a t i v e a a r k e t i n g 
Hov i s p o r t a n t i s t h i s contact as a source of ideas for aov 
products or product developaents? 
vary i o p o r t a a t i a p o r t a a t u n i a p o r t a n t 
5t2b-cootractiag 
l i c e n c e d manuf. 
c o n t r a c t R & D 
formal R & D j o i n t ventures 
informal R & D c o l l a b o r a t i o n 
cttstoaar s p e c i f i c design 
agency s e l l i n g 
c o l l a b o r a t i v e marketing 
17. L i s t e d belov are soma other p o s s i b l e sources of ideas f or nev products 
or product developments. Please i n d i c a t e v i t h a t i c k how important each of 
them i s to changes i n your s i t e ' s products. 







i n s t i t u t i o n s 
shop-floor personnel 
R&D/D«sign personnel 
a t t h i s s i t e 
R&D/Desiga personnel 
elsewhere i n the firm 
M i n i s t r y of Defence 
Small Firms S e r v i c e 
other government agencies 
• ( • • 
• • • 






( i i l . = i 2 . ^ 3 ) 
(u7.U8.u9) 
(50) 
( 5 1 ) 
( 5 2 ) 
( 5 3 ) 
( 5 ' i ) 
( 5 5 ) 
( 5 6 ) 
( 5 7 ) 
(58) 
(59) 
( 6 0 ) 
( 6 1 ) 
( 6 2 ) 
' 6 3 ) 
(•6U) 










i . trade nagaziaes 
j . caeetloga ac 
buaiaesaaea*9 clubs 
k. aev employees 
I . other (pleaae 
s p e c i f y ) 
very importaac important uaimportant • a • • • • 
qUESTIOHS 18, L9 & 20 ARE DESIGNED fOR HEAZ) OFTICES AHD ESTABLISHMEHTS 
WHICH ARE WHOLE FIRMS. 
OTHERS PLEASE GO TO QUESTION 21. 
18. What percentage oC the firm's atmoal output ( a p p r o z i a a t a i y ) goes to i t s 
THREE l a r g e s t cuatomersT 
19. Are these cuat r s : 
l a r g e firma (200'^) 
small f i r m s (1-199) 
both 
dott't Icnov 
20. l a m e d i a t e l y before s e t t i n g up the Cirm was the ovner 
a. unemployed 
b. self-employed 
c . vorking f o r a l a r g e firm (200-^) i n a s i m i l a r f i e l d 
d. working f o r a l a r g e firm i n a d i f f e r e n t f i e l d 
e. vorking f or a small firm (1*199) i n a s i m i l a r f i e l d 
f . vorking f or a small firm i n a d i f f e r e n t f i e l d 
g« vorking i n an education/research i n s t i t u t i o n 
h. ovaer/part-ovner of another business 
i , other ( p l e a s e s p e c i f y ) 
j • don't know 
21. P l e a s e could you give your name and p o s i t i o n i n the firm? 
p l e a s e t i c k one 
Z2. Would you be v i l l i n g to p a r t i c i p a t e f u r t h e r i n t h i s stiidy i n the near 
f u t u r e ? 
yes no 
D 
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Plymouth 
Polytechnic 
D .rec:or S F M ^ o D o m s a S c , 3iD. CC^ e m c ^ S C 
^Mone. . 0 7 5 2 1 : 2 1 3 ' . 2 T e l e . ; - 5 d : 3 ^ P i S C G . 
Jhm P I v m o u t f i BuaifMBS S c h o o l 
P - o n e : '0752126^666 
Our ret: 
Your ret; 
O a i e : 
C Herbert 
CH/jc 
4 January 1988 
Dear S i r . 
The South West Economy Unit of the Plymouth Business School i s p r e s e n t l y 
engaged i n a large study i n v e s t i g a t i n g the r o l e of small firms i n economic growth, 
The emphasis i s upon firms i n the South West. The p r o j e c t i s supervised by 
Professor D Dunkerely. Mr P Gripaios and N Wiseman. 
In a d d i t i o n to using a v a r i e t y of secondary data made a v a i l a b l e by sources such 
as the Department of Ehiployment. Manpower Services Corrfnission and County Council. 
we are now at the stage where o r i g i n a l data from i n d i v i d u a l firms i s needed to 
fur t h e r our analysis. This part of the study i s p a r t i c u l a r l y concerned w i t h the 
ro l e of high technology firms i n economic growth. 
I t i s i n t h i s connection that I am now w r i t i n g to seek your cooperation i n 
ccmpleting the enclosed short questionnaire. You w i l l note that most questions 
can be answered simply and q u i c k l y and I would not a n t i c i p a t e the completion of 
the questionnaire taking very much of your time. Any information you provide 
w i l l be treated i n the s t r i c t e s t confidence and i n subsequent r e p o r t s complete 
anonymity i s assured. 
I hope that you are able to complete and r e t u r n the questionnaire on t h i s 
important topic. You'wiU understand, I am sure, that the study's f i n d i n g s w i l l 
be of considerable i n t e r e s t to yourself and also to policy-makers and planners. 
I look fonvard to hearing from you s h o r t l y . 
Yours f a i t h f u l l y 
C Herbert 
Research .Assistant 
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Ryrrxxjth 
Polytechnic 
D. rec ta r a = 'A floaoms. C 3 E . 3 S c . : C h e r r . . = 3 S C . 
The Plymouth Susin«ss School 
Phone: :Or52l 25^666 
Our rei: 
Vouf ' e l : 
Date : 
Miss C. Herbert 
CH/dw 
1st February, 1938 
Dear S i r , 
S. W. FIRM'S SURVEY 
I am w r i t i n g again i n connection w i t h the questionnaire sent to you l a s t 
week as part o f the S.W. Firm's Survey. The accuracy o f the research depends 
on the number of r e p l i e s received. I hope, t h e r e f o r e , t h a t i f you have not 
already returned your completed questionnaire you w i l l be able to do so i n 
the next day or two. 
The information received w i l l , o f course, be t r e a t e d i n the s t r i c t e s t confidence, 
and no i n d i v i d u a l firms w i l l be i d e n t i f i a b l e i n the r e p o r t . I t i s h e l p f u l , howeve; 
to have the firm's name on the questionnaire i n order to avoid repeating contact 
w i t h firms that have already r e p l i e d . 
The r e p l y envelope sent w i t h the questionnaire i s 'FREEPOST' and does not 
require a stamp. I should l i k e to take t h i s o p o o r t u n i t y to thank you f o r your 
help. 
Yours f a i t h f u l l y . 
Miss C. Herbert, 3.A. 
Research Assistant 
Plymouth Business School 
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Plymouth 
Polytechnic 
0 t / ? c : 3 r a F M, RoDDins . C 3 E . 3 S c . » r i O . C C h e m . F R S C . 
O r a - e d c u s . P V m o u m . D e v o n . P L d BAA. U n n e o K i n g a o m . 
P h c n e 107521 2 2 1 3 1 2 -e ie" : J 5 1 2 3 P«>LnCG. 
Tha PlYmouth BusifMU Schoo l 
Phone: ( 0 7 5 2 ) 2 6 ^ 6 6 6 
Reoiv lo; 
O u r ret: 
Your re*: 
Date : 
12th F e b r u a r y 1988 
Dear S i r , 
South West F i n n s Survey 
I am w r i t i n g t o you a g a i n from t h e Plymouth 
B u s i n e s s S c h o o l where we a r e c u r r e n t l y engaged i n a r e s e a r c h 
s u r v e y on t h e s i z e and a c t i v i t y of f i r m s i n t h e South West 
r e g i o n . Although we have had a good r e s p o n s e s o f a r i t 
would g r e a t l y improve the a c c u r a c y of t h e f i n d i n g s i f t h i s 
c o u l d be i n c r e a s e d . 
I t would, t h e r e f o r e , be v e r y much a p p r e c i a t e d i f 
you c o u l d complete t h e e n c l o s e d q u e s t i o n n a i r e . Most of the 
q u e s t i o n s can be answered s i m p l y and q u i c k l y w i t h a t i c k . 
Your r e p l y w i l l o f c o u r s e be c o m p l e t e l y c o n f i d e n t i a l , and no 
i n f o r m a t i o n r e c e i v e d w i l l be r e l e a s e d on an i n d i v i d u a l f i r m 
b a s i s . 
I f you have any q u e r i e s , p l e a s e do n o t h e s i t a t e t o 
c o n t a c t me. A f r e e - p o s t envelope i s e n c l o s e d f o r t h e r e t u r n 
o f y o u r completed q u e s t i o n n a i r e . I s h o u l d l i k e t o t a k e t h i s 
o p p o r t u n i t y t o thank you f o r your t i m e . 
Yours f a i t h f u l l y . 
C l a i r e H e r b e r t 
R e s e a r c h A s s i s t a n t 
Plymouth P o l y t e c h n i c 
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Appendix 5.2 T e s t i n g f o r Response B i a s i n the P o s t a l 
Survey 
Appendix 5.2.1 T e s t i n g f o r Response B i a s i n t h e 





Electronic 56 56 
Manufacturing 52.56 59.44 
Establishments 
Other 51 65 
Establishments 54.44 61.56 
Chi-square f o r the observed v a l u e s i s 0,834. With one 
degree of freedom, a t the 0.10 l e v e l of s i g n i f i c a n c e , the 
c r i t i c a l v a l u e of Chi-square i s 2.71. 
T h e r e f o r e the n u l l h y p o t h e s i s , t h a t t h e r e i s no s i g n i f i c a n t 
d i f f e r e n c e i n i n d u s t r i a l s e c t o r between those 
e s t a b l i s h m e n t s responding o r i g i n a l l y and t h o s e responding 
t o t h e follow-up q u e s t i o n n a i r e s , i s accepted. I t may be 
concluded w i t h 90% confidence t h a t t h e r e i s no response 
b i a s i n terms of the i n d u s t r i a l s e c t o r of respondents. 
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Appendix 5.2.2 T e s t i n g f o r Response B i a s i n t h e 





Smalt 41 38 
Independent 37.18 41.82 
Firms 
Other 51 25 
Establishments 18.82 21.18 
Chi - s q u a r e f o r the observed v a l u e s i s 2.206. With one 
degree of freedom, and a t the 0.10 l e v e l of s i g n i f i c a n c e , 
the c r i t i c a l v a l u e of Chi-square i s 2.71. 
T h e r e f o r e t he n u l l h y p o t h e s i s , t h a t t h e r e i s no s i g n i f i c a n t 
d i f f e r e n c e i n the number of s m a l l f i r m s responding t o the 
o r i g i n a l and the follow-up q u e s t i o n n a i r e s , i s a c c e p t e d . I t 
may be concluded w i t h 90% co n f i d e n c e t h a t t h e r e i s no 
response b i a s i n r e l a t i o n t o the s i z e of the respondents. 
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Age of Firms (Years) 1 2 3 4 5 6 7 8 9 10 11 
P r o p o r t i o n of Firms S u r v i v i n g (%) 
88 74 63 55.5 49.5 45 41 37 33 30 27 
Source: Department of Employment (1987) 
The t a b l e shows the p r o p o r t i o n of f i r m s r e m a i n i n g 
r e g i s t e r e d f o r VAT by age of f i r m s . An average o f 88% of 
f i r m s which have been r e g i s t e r e d f o r VAT s u r v i v e one y e a r . 
Of the f i r m s which could have been r e g i s t e r e d f o r "ten y e a r s 
only 3 0% s u r v i v e . The r a t e of d e c l i n e i n the p r o p o r t i o n of 
s u r v i v i n g f i r m s becomes slower as the f i r m s become o l d e r , 
and the assumption i s made t h a t the 27% s u r v i v a l r a t e f o r 
f i r m s up to eleven y e a r s o l d would g i v e a r e a s o n a b l e 
approximation of the s u r v i v a l r a t e of o l d e r f i r m s . 
Appendix 7.1 C r o s s - t a b u l a t i o n f o r Response B i a s i n 
Innovation 250 
Appendix 7.1.1 C r o s s - t a b u l a t i o n of I n n o v a t i o n (a^ and P o i n t 




Original 8 34 
6.1 35.9 
Follow-up 3 31 
4.9 29.1 
Appendix 7.1.2 C r o s s - t a b u l a t i o n of I n n o v a t i o n fb^ 
(Disaggregated) and P o i n t of Response t o 
P o s t a l Survey 
Actual and Never Once 2-4 5-10 More 
Expected Values Times Times Often 
Original 17 6 14 3 2 
18.8 6.1 13.8 2.2 1.1 
Follow-up 17 5 11 1 0 15.2 4.9 11.2 1.8 0.9 
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